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SCABIES: RE-EMERGING AS A MAJOR 
CATTLE HEALTH PROBLEM 
James H. Bailey, Extension Veterinarian 
Department of Animal Science 
Ag Experiment Station 
South Dakota State University 
Scabies is a contagious skin disease of cattle caused by tiny 
parasitic mites that pierce the animal's skin to feed. Discharge 
from the mite wound oozes onto the surface of the skin to form scabs 
or crusts. 
Cattle with scabies lick, rub, and scratch themselves to relieve 
intense itching. They lose weight and condition and may be more sus­
ceptible to complications such as pneumonia due to lowered vitality. 
Scabies was a major problem in the early days of open range grazing 
of cattle. A vigorous State-Federal program to eradicate the disease 
brought the condition under control. In 19 68, only four cases were re-· 
ported in the entire United States. During 197 8 ,  over 2 0 0  cases were 
diagnosed and premises were quarantined. 
During the winter of 197 7 -78 , South Dakota quarantined fourteen 
infected herds and subsequently dipped them twice to release the quaran­
tine. 
So far this year, the number of cases in South Dakota is more than 
double that of the same date last year causing concern about the future 
impact of the problem. 
Spread of Cattle Scabies 
Direct contact is the most common means of spreading scabies from one 
animal to another. Scabies-causing mites are also transmitted by infested 
p ens, barns, blankets, brushes, and similar equipment. Often they are 
unintentionally spread when affected animals are sold or exchanged. 
Ordinarily, scabies does not spread from one species of animal to 
another species. For example, cattle scabies does not spread to sheep. 
Cattle do not develop an immunity to scabies. Most animals--whether 
or not they have already had scabies--readily develop the disease when 
exposed to scabies mites. 
Signs of Scabies 
A "scabby" appearance is the best known sign of scabies. Typical 
lesions are hard, thick, and gray in color. In advanced cases, scabs 
may cover large areas of the animal's body. 
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It is diffi cult to detect the dis eas e in i ts early s tages b efore the 
mi tes are well es t ab li shed . Aff ected cat tle may seem res tles s; their hair 
may be dis turbed from increas ed li cking and rubbing . Thes e may be th e 
only si gns of s cabi es unti l  the s cabs form.  
Affected animals los e  hair from 
and hardens . Milk product ion drops . 
and los e weight or gain les s ; if not 
s cabby areas , and the skin thi ckens 
Severe ly affected cattle s top eating 
treated,  they may di e .  
How S cabies Deve lop 
Scabies may oc cur at any time of the year . B ecaus e the mi t es are 
mos t active in fall and winter , s cabies is s ometimes mis taken for a cold 
weather diseas e .  
In s ummer ,  when the mites are les s  a ctive , s cabs often dis appe ar . 
S cabby cattle may appear " cured . "  The improvement , however,  is  only 
temporary . If the di s eas e is  not det ect ed and treated during the s ummer,  
s cabs wi ll come back wi th the return of cold weath e r .  
S cabs normally b egin to form 1 5  t o  45 days after the mites g e t  on 
th e hos t animal .  If the mit es are not killed , th ey may spread and form 
s cabs over the entire body of the animal .  
Observing Cat tle for S c abies 
Make a practice of ob s erving cat t le regularly for s igns of s cabies . 
S elect a location where you can wat ch the animals wi thout dis turbing them • 
. If you not i ce res tlessnes s ,  s cra tching , rubb ing , les ions , or  other 
s i gns of s cabies , examine animals indivi dua lly . Isolate cattle that have 
s cabies . Cons ult your vet erinarian or a State or Federal dis eas e- contro l 
offi cial promptly for expert ins pection , diagnos is , and advice . 
Watch for constant tail swi tching,  licking ,  rubb ing against obj ects , 
s cratching , s cabby s ores , and hair patches on f ences . 
If S cabies Mites Are Found : 
1 .  Your premis es will b e  quarantined . 
2 .  All infes t ed and expos ed cattle mus t b e  dipp ed in USDA-permi tted 
pesticide under supervis ion . In South Dako ta , only Toxaphene is 
recognized by the Lives tock Sani tary Board . 
3 .  Infes ted cat tle mus t b e  dipped twi c e  a t  1 4-day intervals b efore 
inters tate shipments are allowed . 
4 .  Exposed cattle can move inters tate for any purp os e  after p rop er 
treatment . Auth ori zed inspect ors who certify animals can advis e 
owners ab out such inters tate shipments . 
5 .  All grounds , b arns , corrals , and other areas used by affected 
cat t le mus t b e  thoroughly cleaned and disinf ect ed . Spray all 
exp osed s urfac es of b uildings with a recommended dip or 
dis infectant . 
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FACTORS AFFECTING THE OUTLOOK 
FOR BEEF CATTLE 
Gene E. Mu rra, Extension Econo m i st, Livestock Market ing 
Depart m ent of Ani mal Sc i ence 
Ag Ex peri m ent Stat i on 
Supply 
South Dakota State Univers i ty 
During the past two or three years , large supplies of f eeder cat tl e ,  
f ed beef and non-fed beef dominated the outlook p icture ,  forcing pric es 
to v ery low lev els . The supply s ide still dominates the p ictur e but , at 
least for s ome aspects of the indus try , the aff ec t is a pos itiv e  one . 
The number of cattle on feed is the mo st s ignificant supply fac tor , 
at  least for the shor t-term . While not a strong negative fac tor , fed 
beef supplies are at  least adequate for the next f ew months . Encour­
aged by prices higher than were exper ienc ed in most of the past two or 
thr ee years , cattle feeders placed almo s t  all available feeder cattle 
in the feedlot . This s ituation has continued in spite of relativ ely 
high costs of f eeder cattle , tight and costly credit and somewhat 
s tronger grain prices than some had expec ted . 
Because of the high cost of feeder cattle and fed cattle prices 
abov e  the cost of gain ,  another aspec t of supply has appeared . Cattle 
f eeders ar e holding cat tle to heavier weights before selling . The combi­
nat ion of large numbers on feed and heav ier s elling weights should 
produce a relativ ely large supply of f ed beef , at least for the next f ew 
months . Somewhat smaller fed beef supplies are likely later in 19 7 9 .  
If the above aspects of beef supply were the only ones cons idered,  
the result would no t be v ery optimistic . Howev er ,  other aspects of 
supply ar e somewhat more op timistic . And , the other supply factors are 
s trong enough to offs et the downward pr es sure of fed beef suppl ies . The 
supply of pro cessing beef is reduced . Cow slaughter is expec ted to b e  
down cons iderably . Al s o ,  the supply of non-f ed steers and heif ers should 
be down as mo st animals went or will go into the feedlo t . Reduct ions in 
supp ly of the processing beef categories will likely offset any increases 
in the supply of the fed beef categories , especially by mid-1 9 7 9  or 
maybe even earl ier . 
In addit ion to the internal supply , imports ar e no t expected to have 
a maj or impac t .  The maj or beef exporting countries are in somewhat the 
same pos it ion as is the U . S .  -- a reduced cattle inventory , one ready 
for s ome rebuilding . 
The net result of the supply factors no ted above should be a supply 
of beef large enough to limit pr ice improvement to only modest incr eases 
early in 1 9 7 9 . Howev er , the supply factors are not likely to hold back 
price increases later in the year . 
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Demand 
The demand p icture is a l i ttle cloudy . Talk of a possible slow­
down in the economy , a cont inued high rate of inflation , or both ha s 
cause some conc ern about consumer demand . While beef is s t ill a "good 
buy" , it is an item that is purchas ed of ten .  And , when the price of a 
product which is purcha sed of ten go es up , the buyer notices quicker than 
for a product that is purchas ed less of ten .  Just what act ion the con­
sumer will take is no t clear . Since beef is a good buy , the consumer may 
continue to buy . Or , some reduct ion in beef purchases may occur as 
shifts are made to other prot ein foods , both meat and v egetabl e .  Or , 
complaints from consumer groups may cause gov ernmental interv ention . 
Regardles s ,  the price impact of even a lower demand is no t expected to 
offset the impacts from the supply s ide which were no ted earlier . 
Other Factors 
One other area , possible gov ernmental interv ention , should be no ted . 
Mo s t  of the unc er tainty about beef prices appears to be in an upward 
d ir ec t ion . That i s , more factors po int to higher prices (maybe ev en 
extremely higher prices) than there are that point to lower prices . If 
higher beef prices are no ted,  espec ially if an inflat ionary trend 
continues , there is the possibility that there will be governmental 
intervent ion . Th is could be either a r elaxat ion of import quo tas or 
impos ition of price ceilings . If import quotas were changed , the 
p sycholog ical impact would likely be greater than the ac tual impact . 
Howev er ,  as noted in mid-1 9 7 8 ,  this could be significan t .  A price 
c eiling would hav e bo th a psychological and actual impact on prices . 
While neither of the possible gov ernmental ac tions is des ired by the 
indus try , they certainly must be considered as pos s ibilit ies . 
Sununary 
The outlook for beef cattle has more positiv e  aspects than it has 
negative ones . The net impact of supply is positiv e .  While demand is 
not eas ily predicted , it is not exp ected to hav e strong negative in­
fluences . Th e maj or cloud appears to b e  po ssible gov ernment act ion . 
6 
CATTLE 
FEEDERS 
DAY 
SILAGE MAKING AND SILAGE ADDITIVES 
L.D. Kamstra, R.M. Luther, and R.K. McGuffey, 
Departments of Animal Science and Dairy 
Department of Animal Science 
Ag Experiment Station 
Introduction 
South Dakota State University 
Silage formation should be considered a "self-preservation" of a 
feedstuff by fermentation of some of its nutrients by enzymes present in 
and/or organisms already present on the feedstuff. The resulting product 
has been defined as "a feedstuff resulting from anaerobic fermentation of 
moist forage or other feedstuff and by preservation with the formation of 
acids." Even under ideal conditions of silage formation, nutrient losses 
will occur during the fermentation process. 
The discussion which follows will include suggestions and criteria for 
making high quality silage with minimum loss of nutrients. 
Fermentation Process 
The progression of events from fresh or partially dried forage to the 
completion of the fermentation process can be predicted. Losses can be 
estimated with reasonable accuracy when type of material, moisture content 
and storage conditions are known. 
Step l· Both microbiological and biochemical changes begin immediately 
as life processes are disrupted when the fresh plant is harvested. Reports 
suggest that increases in dry matter yield may occur for a short time in 
the wilting process that follows harvesting because photosynthesis results 
in carbohydrate storage which can continue for as long as 3 days. Usually, 
however, such an increase is of no real significance, and a net loss of 1 
to 2% dry matter will occur during a 24-hour wilting period as plants 
continue respiration with utilization of energy. If weather is not favor­
able for drying during the wilting period, dry matter losses can exceed 
10%. 
Step 2. Just after the fresh forage enters the silo, fermentation 
begins with a rapid increase in the bacterial population. If the forage 
has been properly chopped 1/2 to 3/4 inch (1 to 2 cm) and packed sufficiently 
to exclude air, the bacterial population will shift to anaerobic (without 
air) bacteria such as lactobacilli. The continued respiration by the plant 
cells depletes oxygen that is trapped in the compacted forage and thus 
contributes to the desired anaerobic condition in the forage mass. Readily 
available nutrients from the plant cell fluids serve as an energy source 
for the microbial population. Other than a small amount of hemicellulose 
sugars, cell wall components (such as cellulose) do not become actively 
involved in the fermentative activity. Production of organic acids (lactic, 
acetic and butyric) by microbiological fermentation further restricts the 
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bacterial population to thos e  organisms which ar e able to tolerate the 
lower pH ( incr eased acidity) . If air has been excluded and anaerobic 
condit ions persist within the fermenting forage , dry mat ter lo sses f rom 
bacter ial activity and p lant resp iration could be as low as 5 to 6 % . 
Fermentation is  greatest a few hours af ter the material enter s the 
s ilo but may continue for a week or mor e depending on the acidity , com­
paction , available carbohydrates , mois ture leve l , oxygen present and other 
f actors . 
Step 3 .  Silage will enter a stable phase . During this pha s e ,  organic 
acids prod�ced by fermentation preserve the s ilage and prevent los ses of 
nturients as long as anaerobic condit ions are maintained .  The forage mas s  
become s a p alatab le feed with good texture and a p leasant odor . 
Step 4 .  If proper s ilage making practices are not f ollowe d ,  a 
secondary fermentation by such organisms a s  clostridia (butyric acid 
bacilli) may occur which utilize the lactic acid produced in the earlier 
phases of f ermenta tion . Also , proteins of the f or age will be denatured or 
partially changed to certain nonprotein forms which may not be well 
ut ilized by animals . Secondary fermentations may also create undes irable 
s ilage odor s and pos s ibly toxic nitrogen compounds as well . The tempera­
ture of the s ilage may rise during this secondary fermentation with an 
accompanying lo s s  of dry mat ter ( as high as 50%) . If exces sive a ir enters 
the mas s ,  yeas t s  and molds will also use up the acids caus ing a rise in pH 
as well as temp erature . Animal inges tion of yeast s ,  high levels of ammonia 
and mycotoxins from mold activity may present addit ional hazards .  The 
f inal result is very bad s ilage which will not stab il ize during storage but 
will continue to ferment and deteriorate . In addit ion to ser ious dry 
mat ter los ses , such silage will contain more butyric acid , less lact ic acid 
and ha s been shown to have reduced protein digest ibility and energy content 
than so-called "normal silage . " 
Characterist ics of good silage may be summar ized as shown in table 1 .  
Table 1 .  Characterist ics of Good S ilage 
Parameter 
pH ( acidity) 
Lactic acid 
Butyric acid 
Ammonia ( %  of total N) 
Temp erature 
4 . 2  - 4 . 5  or below 
3 - s%a 
0.1 %  
1 0% 
30-380 cb 
a Corn and other grain-type silages will 
usually have higher lactic acid levels than 
forage- type s ilages such as alfalf a  s ilage . 
b Mos t  res earchers suggest that s ilage 
temp eratures should not exceed 380 C ( 1 00° F) to 
avoid browning and protein denaturation . 
Abnormal s ilage s may reach temp eratures in excess  
of 45°  C .  
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Factor s  Affecting Si lage Quality 
Many of the problems of s ilage making can be avoided by proper p lan­
ning for harve st, fermentat ion and s torage . Properly harvested and prepared 
s ilage is an excellent feed known for its p alatability . Factors such as 
moisture content and stage of maturity app ear to be rather specif i c  f or the 
crop being ens iled . 
Maximiz ing nutrient yield is the goal of any cropping system.  In 
terms of quantity, this refers to dry mat ter harvested per a cre . For 
examp le, corn, when harve sted for silage, yields mor e dry matter per a cre 
than many other cr op s .  In terms of maximiz ing quality, yield refers to  
harves t ing a crop at  the cor rect s tage of maturity to  obt ain a feed with 
the greatest amount of energy and protein per p ound of feed harvested . A 
good stand of alfalf a will p roduce high yields of p rotein per acre . 
Harves t ing a crop as s ilage incr eases the yield of nutrients f rom the 
cr op as comp ar ed to dry hay or forage.  In grain crops such as corn or 
oat s, harves t ing only the grain leaves 40 to  50% of the available nutrients 
in the field . Field losses normally a s soc iated with dry hays ar e reduced 
when harve sted for s ilage . Alfalf a  hay , for example, may have field los ses 
of available nutrients in the range of 20  to 30% , whereas f ield los ses of 
alf alf a  s ilage are less than 10% . 
One of the most impor tant keys to making good s ilage is harvesting the 
crop at the proper stage of maturity . Crop s intended f or silage when 
harvested at the correct  s tage of maturity will as sure maximized yields of 
digestible nutrient s  p er acr e while minimiz ing f ield and storage los s es . 
The following discuss ion deal s with the stage of maturity and mois ture 
content of var ious ensiled crop s to maximize p lant and animal product ion . 
Corn Silage 
The proper time to harve st corn for s ilage is at physiological mat urity 
or when all kernels ar e fully dented . At physiological maturity, gr0wth 
ceases and the corn p lant yields mor e dry matter than at any other t ime in 
i t s  growing phase.  Harve sting af ter maturity results in leaf loss, dropped 
e ar s, stalk breakage and pos sible weather and insect damage .  The whole 
plant should contain about 30  to 35 % dry matter (65 to  70% mo isture ) which 
is  ideal f or compact ion within the silo . 
The following guide lines will be helpful in determining the time to  
harve st corn for silage : 
1 .  Start f illing the s ilo when kerne ls are glazed to  hard dent . 
This usually oc curs between 5 0  to  55 days af ter s ilking . By 
not ing when about one-half of the f ield i s  in s ilk one c an 
anticipate ahead of t ime when harves t ing should occur . 
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2 .  Use the "b lack layer" tes t .  At physiological maturity a 
black layer of cells forms along the tip of the corn kerne l .  
To detect the black layer , remove s ome kernel s  f rom the middle 
of the ear , split the kernels leng thwis e  and look f or the black 
layer near the tip . If present , the corn is  ready for harve s t . 
3 .  Check moisture level in the grain with a mo isture tester . 
Grain will be 65 to 70% dry matter (30  to 35 % moisture) when 
the whole p lant is 30  to 35 % dry mat ter . 
4 .  If large tonnage s  are to be harvested , plant var ieties of 
dif ferent maturit ies . Early maturing variet ies should be 
planted f ir st followed by later matur ing varieties . This 
allows s ilage harve st ing to be spread over a longer p eriod 
of time and enab les the harvest ing of all corn at the mo st 
corre ct stage of maturity. 
Al falfa Silage 
The recommended time to cut alfalf a f or silage is late bud to early 
bloom stag e .  At this time leaves make up about half of the dry matter of 
the plant. Leaves contain greater percentages of protein and energ y and 
less fiber than other plant par t s .  Cutting at late bud t o  early bloom 
results in greatest anima l intake , digestibility and annual nutrient yield . 
Alfalfa is  one of the mo st dif ficult crops to ensile suc ces sfully . 
Alfalfa is low in solub le carbohydrate s ,  the subst rate required f or lactic 
acid product ion , and is high in p rotein and minerals which act as buffe ring 
agents to neut ralize s ilage acids and p revents the drop in pH ne cessary f or 
preservation . 
Moisture level is impor tant in making good quality alfalfa s ilage . 
Too much moisture (greater than 70%) results in seepage , high levels of 
butyric acid and protein lo s ses in silage . Too little mo isture ( le s s  than 
4 5 %) results in s ilage that packs poorly and suf fer s from heat dama ge that 
greatly reduces protein and to a les ser degree dry matter dige stibility . 
Some steps to follow in making good alfalfa silage are: 
1 .  Cut at proper stage of maturity-- late bud to early bloom 
2 .  Wil t to proper mo isture level--45 to 70% 
3 .  Chop f ine and unif orm ( 1 / 4  to 3 /8 inch theoret ical cut) 
4 .  Provide tight silo (espec ially around door s )  
5 .  Fill silo rap idly and evenly 
6 .  Weight the top of the silage with high moisture material to seal 
7 .  Seal with a cover if not used immediately 
Small Grain Silage 
Small grains are used extens ively for s ilage in the upper midwest, 
espec ially in ar eas where the growing s eason is  too short for corn. The 
time to harvest small grains f or s ilage is mor e critical than for.any other 
cr op . Gra ins ma ture rap idly after heading , declining in dry matter 
1 0  
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digestibility at a rate twice that of  perennial forage. Dat a  c oncerning 
the ef fect of stage of maturity on voluntary intake and milk production are 
inconsistent . Higher dry matter yields are obtained with later stages of 
maturity such as hard dough . However , protein content de cline s  with 
ma turity . Greatest yields of protein per acre o ccur when harve sted at late 
milk and ear ly dough stage s .  Seepage is not a problem and suf f icient 
carbohydrate s  are available for fermentation . Silage from small grains 
should be chopped fine and evenly distributed in the s il o  to as sure 
adequate fermentat ion of the hollow stem. 
Sunf lower Silage 
Sunflowers are becoming a maj or crop f or p art of South Dako ta. Huch 
of the sunflower s grown are for seed but can be used for s ilage . The whole 
sunf lower p lant may be 75 to 80% moisture or greater at maturity.  One 
should wait until the p lant is approximately 70% moisture bef ore harve sting 
for s ilage . Any attemp t to wait longer will cause a lo s s  of  leaves and 
po s s ible damage to the heads by birds . 
Silage Additive s and Aids to Fermentation 
Many attemp t s  have been made to alter, assist or even replace some of  
the basic step s involved in s ilage format ion by s ilage additives . For the 
sake of a more organized discussion of such additives, they will be dis cus sed 
as belonging to the nutritive or non-nutrit ive material or as a fermentation 
inhibitor . 
Nutritive Additions 
Molas ses . Molasses provides readily fermentable sugars and has found 
best use with for age s that are, high in moisture (55 to 88%) and protein 
(e . g . ,  alfalfa) . Molasse s  has been shown to increase lactic acid content 
and lower pH , free ammonia and butyric acid content when added ( 1  to 5 %) to 
grass s ilage s .  Molas se s  also has a drying ef fect when added to high 
mo isture s ilage but cannot be expected to s top leeching with the levels of 
molasses being used . It  should not be expected that molasses-treated 
s ilages would increase feedlot perf ormance or milk production much above 
untreated s ilage s . Usually it would not be e conomical or neces sary to add 
molasses to cr op s having arr adequate level of available c arbohydrate such 
as corn . 
Grains . Grains serve a s imilar function as molasses, although grains 
do not contain as high a level of  s imp le sugar s  as molasses . Grains would 
be higher in dry matter and star ch than molas ses . Grains such as corn , 
barley , oats and milo have been added ( 1 0  to 20%) to increase fermentab le 
carbohydrate s ,  increase dry matter of wet crop s or increase the energy 
content of the s ilage . Addit ions of grains to s ilage will increase the 
labor , time required and costs of s ilage making . 
Dried Beet and Citrus Pulp . Dried beet and citrus pulp are not readily 
available in many areas and are difficult to handle as a s ilage addit ion 
because of the bulky nature of the material . Up to 3 7 %  of  these materials 
have been added to s ilage to increase the dry matter of high-moisture 
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forage .  The effect on intake and milk produc tion is small , with only a 
limited advantage on retention of initial s ilage dry mat ter or lowering of 
s ilage pH . Pulp s could be expected to have les s  available carbohydrates to 
increase fermentation as comp ared to molas ses or grains . 
Whey . From 1 t o  10% dried whey has been added to corn and grass 
s il age with no detrimental effects . In some c ases greater digestib ility 
and milk produc t ion were obtained by the addit ion of whey . It has been 
used as a replacement for molasses with high-moisture f orage s  to assist in 
greater produc tion of acids . Fresh whey f inds les s  usage s ince most 
sil age s  have suff icient mo is ture content . Some promise is  indicated in 
us ing whey and low levels of urea to improve milk product ion when feeding 
s ilage . More re sear ch is needed to s tudy the value of  whey as a nutrit ive 
material in s ilage .  
Limest one . Limestone i s  a very economical additive to s ilage and can 
be used to corre ct the calcium def iciency of corn silage . Lime st one may 
also extend the s ilage fermentat ion time and therefore increase the organic 
a cid content . Animal gain and feed requirements may not be benef ited by 
lime s tone additions . Addit ions of 0.5 to 1.0% may assist the fermentat ion 
somewhat by increas ing acid production, e specially lactic aci d .  Minerals 
of this type , however , c an be c onveniently provided to animals in mineral 
supp lements rather than by addit ions to s ilage .  
Urea . Urea is usually added at the 0.5% level (fresh basis) to s ilage 
to increase the nitrogen level (protein content ) of low protein s ilage 
materials such as corn s ilage .  Higher levels may reduce feed intake . The 
fermentation period may be extended by urea additions to corn silage , but 
the pH may be higher because of the basic ions formed from ure a .  Host 
s tudies indicate small but benef icial effects on rate of gain , feed 
ef ficiency or milk product ion . Les s  p ro tein supplementation will be needed 
with urea-treate d s ilage . If urea and limest one are added together , s ome 
c laim of associative effect s has been suggested over addit ion of  either 
mater ial alone . 
Other Nonprotein Materials and Minerals . Other f orms of nit rogen 
bes ides urea can be used such as annnonia or ammonia-molasses and mineral 
suspensions . The re sponse may be s imilar to urea addit ions . The choice 
will depend on which is  mo st convenient to the feeder a t  the t ime the 
s ilage is  made and the cost comparison .  
Silages which serve as the only rat ion--"all-in-one silages"--including 
nitrogenous addit ions can be prep ared which are customized for a certain 
feeding reg ime . Such s ilages are les s  f lexible once prepared but are more 
convenient at feeding time . All-in-one s ilage s  can be used in automated 
systems but are more diff icult to prepare at ensiling because of the numbers 
and kinds of materials to be handled . No advantage is  realized over 
supplementing s ilage as it is fed .  
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Non-nutrit ive Silage Addit ives 
A number of produc ts categorized as "aids to fermentation" are avail­
able commerc ially for add ition to forage at the t ime of ens il ing . The 
funct ion of such aids i s  to alter the rate or enhance the degree of fermen­
tation and thereby retain a higher propor tion of  one or more nutrients in 
the silage dry mat ter . Although some non-nutrit ive addit ives have been the 
subj ect of  cons iderable resear ch , others have not been extensively studied 
under carefully controlled condit ions . 
This group of additives includes bacterial and yeast inoculant s ,  
enzyme s , flavorers and antioxidant s .  The discus sion which follows will 
deal with how they affect fermentation , palatability , preservation of  
nutrients and animal per formance . 
Bacter ial and Yeast Cultures . The chemical changes observed during 
the ens il ing pro cess  re sult from fermentation by microorganisms which exist 
naturally on the plant material .  These microbes live and grow in an 
atmo sphere of air but , when placed in an oxygen-l imit ing environment of the 
silo , some types will disappear . Other microbe s will find conditions 
favor able for growth and will increase to enormous populat ions .  The 
crushed plant tis sue prov ide s an excellent nut rient food f or various micro­
organisms which produce organic acids such as lactic , acetic and prop ioni c 
acids . The acid fermentation serve s to crowd out spoilage producing 
organisms and aids in the preserva tion of the silage . 
Responses to bacterial inoculants have been variable and somewhat 
incons istent . Re sear ch has been conducted with wil ted or direct cut 
forage s ,  with forage s dif fering in stage of maturity and with addit ions of  
readily fermentable carbohydrates such as molasses , whey or grain . This 
complicates the evaluat ion of microbial addit ives and has created confusion 
as to their usefulne s s  in s ilage making . 
Investigations with forages inoculated with viable cultures of micro­
organisms have shown a more rap id decline in pH and a lower pH at the 
complet ion of fermentat ion than untreated forages . Higher titratable 
acidity has been repor ted in inoculated s ilage with increased concentra­
t ions of lactic acid and lower levels of a cetic and butyric acids . Lower 
levels of soluble and ammoniacal nitrogen and soluble carbohydrates have 
been observed . 
In terms of preservation , limited re sear ch has shown inoculated 
s ilages often have a more pleasant aroma with les s  spoilage than untreated 
s ilages . Lower temperatures and improved dry mat ter and prote in pre serva­
t ion have been repor ted . However ,  some invest igators have found no clear 
evidence of improvements in these parameters . 
The ut il izat ion of nutrients by ruminants fed treated forages ranges 
from small improvements in dry matter and protein digestibility to 
essent ially no changes in ut il ization . Animal performance with treated and 
untreated s ilage s ha s al so been var iable . Lower intakes of treated s ilage 
have been observed with no improvement or only slight improvement in daily 
gains and feed convers io n .  Milk p roduc tion has also been s imilar for 
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treated and untreated silages. An increase in the fat content of milk has 
been shown with inoculated for age . 
The addition of bacterial inoculants appear s to offer lit t le advantage 
when generous amounts of readily fermentable carbohydrate s are present in 
the s ilage . Studies with corn silage treated with mi crob ial addit ives show 
no effect on weight gain or feed c onversion under conditions where increased 
energy and protein pre servation have been observed . Legume or gra s s  s ilage s  
appear to  b e  improved with the addition of readily fermentable carbohydrates 
such as sugar or molasses in conj unct ion with bacterial ino culat ions. 
Enzymes . Enzyme s such as pro teinase, amylase, cellulose, lipase or 
crude mixtures of these compounds together with their co- factors have been 
cons idered as aids to the s ilage fermentation proce s s. The mode of action 
of these addi tive s appear s to be their abil ity to increase the availab ility 
of nutrient s through factors which s t imulate microb ial growth or utilization 
of  nutrient s by the microbes. The benefits to  be obt ained, however, depend 
upon the kind and amount of nutrient to be acted upon by the enzyme. Some 
inve s t igators sugge s t  that enzymes accelerate fermentation while lowering 
heat product ion and increas ing the concentrat ion of lacti c  and propionic 
acids. 
Re cent re sear ch re sults with enzyme-treated corn s il age show an 
imp rovement in preservat ion and re covery of nutrients compared to untre ated 
s ilage . However, steers fed the treated s ilage consumed more dry ma tter 
but gained only slight ly faster and with only a sma ll improvement in feed 
ef ficiency than steers fed the untreated s ilage. 
An invest igat ion of the addit ion of  the enzyme cellulose resulted in 
an increase of acetic acid with a re duction in lactic acid product ion . 
Milk product ion wa s not affected in one exper iment but was slightly higher 
in another trial with cows fed silage containing the enzyme. 
Flavors . Flavor s have been utilized for some time to mask unde sirable 
tastes of feed ing redients or to enhance the aroma of the f ini shed feed . 
Flavors contribute no nutrit ional value to a feed or silage .  However ,  some 
invest igator s suggest that flavors may impar t  a de sirable ar oma to silage 
and improve feed intake by inf luencing p alatabili ty . However, dif ference s 
in palatab ility are extremely dif ficult to measure . Si lage prepared unde r 
opt imum condit ions would not be improved by f lavor addi t ions . 
Antioxidant s .  Compounds such as ethoxyquin , butylate d hydroxy anisole 
(BHA) , butylated hydroxy toluene (BHT) and others are commonly added to 
livest ock feeds to prevent oxidation of fats, fat-so luble vit amins and 
pigment s .  Ant ioxidant s have been included in various additive mixtures for 
s ilage pre sumably to aid in the reduct ion of oxygen content .  Eliminat ion 
of oxygen in early s tages o f  fermen tation would allow bacterial and enzyme 
react ions involved with fermentative degradat ion to proceed with greater 
ef ficiency . S ilage made at the proper mois ture content and packed well in 
the s ilo would have mos t  of the air removed . 
14 
- 9 -
I t  has been sugges ted by some investigator s  that ant ioxidant s may be 
help ful in reducing heat damage in s ilage containing optiml.llll moisture . I f  
benefits are t o  b e  obtained from antioxidant s ,  the response would oc cur in 
e arly stage s  of fermentation when organisms which grow without air are 
rapidly multiplying . Silage made with antioxidants does not appear to  keep 
well with extended p eriods of storage . 
Handling Non-nutritive Additives . The compounds discussed in this 
s ec tion ar e usually added to the ensilage mas s upon stor age in the s ilo . 
The additives of this group are recommended in very small quantit ies p er 
ton of for age and theref ore some problems of mixing ar e likely to occur . 
A quantity such as 1 pound of additive per ton of  fresh ensilage requires 
unif orm application and sufficient mixing to insure adequate dispersion 
throughout the f or age mass . Various �onunerc ial granular applicators are 
avail able which attach to the f orage chopper to app ly the inoculant near 
the chopper knives . App licator s may also be mounted on the feed table of 
the forage blower . Hand mixing may b e  used by mixing the inoculant with a 
small quant ity of ground corn and then app lying the mixture over the t op of 
each load of chopped for ag e .  St orage of additives should b e  in a cool , dry 
p lace , pref erably avoiding direct sunlight . 
Fermentation Inhibitors 
Another type of s ilage additive are compounds that inhibit microbial 
fermentation of s ilage . There ar e three c lasses of fermentat ion inhibitor s :  
( a) organic acids , (b ) mineral acids and ( c )  antibiotics . Acid addition a t  
ensil ing act s b y  lowering p H  in a n  attempt to p revent microbial growth . 
Antib iot ics have been proposed to  s elect ively inhibit growth of putrefactive 
bacteria . 
Organic Acids . Much of the res earch on organic acid addit ions t o  
s il age has involved propionic acid , formic acid and f ormaldehyde as the 
addit ive . Formaldehyde is not an acid but acts very s imilar to f ormic acid 
in preserving ens iled mater ial . 
Propionic acid was f irst used a s  a pres ervat ive f or high-moisture 
grain and has been shown to be an ef fective treatment of s ilage in terms of 
reducing s ilage temp erature , top spoilage , mold growth and heat-damaged 
p rotein . 
Propionic acid (.5 to 2 . 0%) reduces the amount of  heating that occurs 
in low-moisture alfalfa and the re sult ing s ilage has higher p rotein and dry 
matter digestibilities than untreated s il age . Protein digestibility of 
propionic-treated alfalf a s ilage is improved by 5 to 8% over untreated 
s ilage . Animal intake a s  a percent of body weight i s  increased by 0 to 1 5 %  
b y  treating with p ropionic acid . Although s ilage quality.is improved b y  
addit ion o f  p rop ionic acid , animal performance in terms of  rate of  gain or 
milk production is not increased by treatment . The primary benef it of 
treating s ilage with p rop ionic acid appe ar s  t o  b e  f rom increased recovery 
of dry mat ter from the s ilo . 
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Formic Acid and Formaldehyde . Formic acid and f ormaldehyde enj oy 
widespre ad use in Europe but are not approved by the Food and Drug Adminis­
tration for use in the United St ates . Formic acid like p ropionic acid 
immediately reduces pH of the ensiled forage . Lactic acid-producing 
bacteria are relat ively tolerant to this acidic condition , whereas other 
microbes (especially Clostridia) are sensitive to this lowered pH . 
Theore t ically this would give the lactic acid bacteria an advantage to 
proliferate . Formaldehyde is bacteric idal and limits fermentation . 
Addition of formic acid or a mixture of formic acid and formaldehyde 
to legumes or grasse s  re sult s in s ilage s  (direct cut or wilted ) with lower 
pH,  butyric acid and total acid s ,  higher lactic acid and greater residual 
soluble carbohydrates than in untreated controls . Formaldehyde alone 
produces s ilage with a higher pH but les s  total acids than controls . 
Greater amount s of  true p rote in and les s  ammonia were present in formic 
acia and formaldehyde-treated s ilage than in untreated s ilage . 
Energy digestibil ity of  s ilage treated with formic acid , formaldehyde 
or a mixture is s imilar to control . Nitro gen digestibility of formaldehyde­
treated s ilage may be lower than that of  untreated s ilage . Although 
digestib ility is les s ,  nitrogen util ization is improved for two reasons : 
(1) more nitrogen in forage present as true protein and ( 2 )  p rotein in 
formaldehyde-treated forage s  tends to by-pass rumen fermentation and be 
digested in the lower tract . 
Animal performance , the bes t  indicator o f  forage quality , is improved 
from 20 to 60%, feed intake is increased by 10 to 15% and feed efficiency 
is improve d 50 to 80%. 
Mineral Acids . Mineral a cids (hydrochloric , sulfuric and pho sphoric)  
when added to silage cause an immediate fall in pH of  3.8 to 4.0. At this 
low pH , the forage ( this would not be a true s ilage) would be pre serve d  
almo st indef initely . One o f  the maj or p roblems with mineral acid s ilage is 
animal intake is extremely low. Use of  mineral acids as a pre servative 
cannot be re commended because of cost and it s corros ive nature . 
Caut ion in Handling Acid s .  Care must be taken when treating a crop 
with a product-Containing any or ganic acid . Acids are corros ive and look 
l ike water . They can easily be mistaken for water and used improperly . An 
acid product should be clearly labeled and , when using acids , have plenty 
o f  water and sodium bicarbonate (baking soda) near to clean up spills and 
accidents immediately . Wear protective clothing , e specially goggles for 
the eyes . When finished , machinery should be washed and sprinkled with 
baking soda to neutralize any remaining acid . 
Ant ib io tics . Work with antibiotics  advanced on the theory that growth 
of sele cted microorganisms could be inhibited during early s tages of 
fermentation while o ther more des irable microbes would grow and increase in 
numbers . Antibiotics  such a s  tylosin ,  zinc bacitracin , tetracyclines and 
strep tomycin have been used with little succe s s  in improving silage quality . 
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Sunnnary and Conclus ions 
The production of high quality s ilage is a problem that is costly in 
terms of possible loss of nutrients , reduced p alatability and a reduct ion 
of total feed available due to dry matter losses . The adherence to time­
tested princ ip les is still the best as surance of obtaining high quality 
s ilage that has an appealing color, pleasant smell and good texture . Good 
quality s ilage is mo st likely accomplished by : 
1 .  Harve sting the crop a t  the correct stage of maturity . 
2 .  Chop f ine ( 1 / 4  to 1 / 2  inch) and keep equipment in top operating 
c ondit ion . 
3. Make sure s ilo i s  in good repair . Doors are tight and do not 
leak . 
4 .  Fill silo continuously if possible . 
5. Di stribute evenly and pack well. 
6. For upright silo s ,  make last loads wet to add extra weight for 
packing . 
7 .  Cover the top of the s ilage . 
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BUFFERS IN RUMINANT DIETS 
Royce J. Emeri ck,  C h e m i st ry Dept., 
Stat i on B i o c h e m i st ry Section 
Depart m e n t  of A n i m al Sc i e nce 
Ag Experiment Stat i on 
South Dakota State U nive rs i ty 
There are two s et s  of dietary conditions under which the beef f eeder 
may give considerat ion to the feeding of buffering materials .  One i s  when 
the diet consist s primar ily of sil ages that by necess ity contain preformed 
organic acids in quantities that may contribute an extra burden to the 
normal buffering cap acity of the ruminant digestive tract . The other is 
under condit ions of high-concentrate feeding when the rap id f ermentation of 
readily f ermentable carbohydrates by rumen microbes produces high concentra­
t ions of organic acids . Thes e  acids may overtax the normal buffering 
systems inherently p re s ent in the ruminant digestive tract and blood system 
result ing in the condition connnonly ref erred to  as rumen acidos is . 
Feeding Buf fering Materials Wi th Silages 
It  has been e s t imated that 1 3  to  30% of the energy requirements of  the 
ruminant are supplied through met abolism of volatile f atty acids (Bent ley 
et  al . ,  1 9 5 6 ) . While these acids are generally the product of rumen 
fermentation , some ruminant f eeds such as tho se from fermented high-moisture 
feeds ( s ilage , haylage , high-moisture corn , etc . )  supply important quantities 
o f  pref ormed or ganic acids .  On a dry matter basis , some silages have been 
found to contain in excess of 7 %  volat ile fatty acids (Barnett ,  1 954) . In 
the past , some re s earchers have succes sfully added mixtures of or ganic 
acids to  ruminant diet s .  However ,  thes e  have been found not t o  be consumed 
as readily as diet s containing the s alts  of these acids ( Es sig et  al. , 
1 9 5 9 ) . 
S tudies at other exp eriment stat ions have indicated that the intake of 
s ilages may at t ime s be l imited by their acidity . A 9 to  20% increase in 
dry mat ter intake from ryegras s  silage was reported to be as sociated with 
p ar t ial neutralization of the acidity with sodium bicarbonate (McLeod and 
Wilkins , 1 9 7 0; McLeod et al . ,  1 970) . Reversal of the buffer treatment 
through the use of lact ic acid re sult ed in consump tion of the sil age at 
about the same level as for untreated s ilage . Sodium chloride whi ch would 
have essent ially no ef fect on the pH of s ilages also had no effect upon the 
amoun t  of s ilage consume d .  
Kansas re searcher s ( Brethour and Duit sman , 1 9 7 5 )  obtained increases in 
dry matter intake and weight gain with s teers fed h igh-sil age diets 
supplemented with 1 00 g of sodium bicarbonate daily . South Dakota re s ear chers 
in repor t s  given at earlier Cat tle Feeders Days (Embry and Dye , 1970; Embry 
et  al . ,  1 9 6 8 ,  1 9 6 9 )  repor ted that , when fed at the rate of 9 0  g p er head 
daily , sodium
.
bicarbonate gave a 7 to  10% improvement in weight gain during 
a 1 1 3-day feeding per iod; lime stone had no effect and calcium hydroxide 
gave variable re sult s .  
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Feeding Buf fers With High-Concentrate Diets 
Cause s  of Acido sis 
A period of 2 to  4 weeks is normally required for adap tation of 
ruminants to high-concentrate diet s .  During that time the animal is more 
suscep t ible to "overfeeding" which may result in a generalized condit ion 
commonly ref erred to as acido sis . Consumption of large quantit ies of 
readily fermentable carbohydrate s ,  such as those f ound in high-concentrate 
diets , beyond the rumen ' s  normal fermentation capacity result s in a rap id 
drop in pH and subsequent rapid growth of  microorganisms p roducing lactic 
acid . An adap ted microbial population , on the other hand , resist s lactic 
acid build-up through competitive inhibition of lactic acid forming microbes 
and the growth of  other microbes that utilize lactic acid . 
Poor management is probably the greatest causative factor in acute 
ruminal acidosis . The mo st common management problems include making 
dietary change s too rap idly , irregular feeding and s elf-feeders that are 
emp ty a day or two bef or e being detected . Benef icial result s from the 
feeding of buffers during an init ial 2 1  to 28 days of high-concentrate 
feeding have b een high . However , the f eeding of buffers to beef cat tle and 
sheep following adaptation has generally shown little , if any , ef fect . 
South D akota researchers have used sodium bentonite , described as a 
naturally occurring montmor illonite clay ,  sodium bicarbonate and limestone 
in high-concentrate diet s for lambs and/or beef cattle . While lamb s  have 
b een suggested to be more prone to death losses  from acido s is , experimental 
results from our work utilizing lambs are l ikely to b e  applicable to beef 
cattle . 
Sodium Bentonite and Sodium Bicarbonate 
Lambs brought to  a full feed slowly over a perio d  of 12 days app eared 
to resp ond op timally to 4% of  s odium bentonite in a study involving 0 t o  
1 2 %  sodium b entonite added to an 8 0 %  concentrate diet (Huntington et  al . ,  
1 9 7 7a) . In that s tudy , average daily gain in the 4% s odium bentonite group 
was doubled in the init ial 2 8  days while feed consumption was increased 
only 5 % .  Although fed for a total of  1 1 0 days , b entonite provided no 
apparent benef it beyond the init ial 2 8-day adap tation p eriod. 
Another study (Hunt ington et  al . ,  1 9 7 7b )  comp ared 2 and 4% levels e ach 
of  sodium b entonite and sodium bicarbonate . The lambs were brought to  full 
f eed over a p eriod of  8 days using an 80% concentrate diet . Instead of the 
dust grade s odium bentonite used in the previous s tudy , f eed grade crumbles 
were used resulting in les s refusal of  fine materials . Under the s e  circum­
stance s ,  2% sodium bentonite proved to b e  an optimum level increas ing 
average daily gain by 78% and feed consumption 8 . 5 % during the init ial 2 1  
days . Two p ercent sodium bicarbonate gave a 3 7 %  increase in average daily 
gain and a 3% increase in feed intake during that period . However , the 4 %  
level of  sodium bicarbonate proved t o  be t oo high offering no improvement .  
Over the longer term of  the 9 8-day feeding period , neither sodium bentonite 
nor sodium bicarbonate of fered any significant improvement in p erformance 
and the 4% level of each reduced p erformance . 
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Thes e  re sults  promp ted further attemp ts to  improve performance during 
the later phases of the feeding p eriod by decreasing the buffer level 
following a 2 1 -day adap tation (Dunn et al . ,  1 9 79 ) . Lambs were placed on a 
full feed of a 92%  concentrate diet without p rior adaptat ion to concentrate s .  
Severe acidosis occurred in a maj ority of the lambs on the third day and a 
death loss of 1 9 %  occurred in the control group . Two percent of either 
sodium bentonite or sodium bicarbonate reduced the s everity of acidosis 
with a reduction in death lo s ses t o  3% . When fed in combination , 2 %  of the 
bentonite plus 2% of the bicarbonate , death losses were completely prevented . 
A trend toward higher ( 1 8 . 6% increase) average daily gain was observed f or 
this combination treatment group . Reducing the buf fer concentration to 
one-half of the previous level s  in one group of the lambs and deleting it  
entirely in the other group showed no advantage for continued buf fer 
feeding (for the remainder of the 75-day feeding period) . 
Beef s teers were placed on a full feed of  9 2 %  concentrates by increasing 
the ration uniformly over a p eriod of  4 days using the 2% buffer treatments 
des cribed for lambs above (Dunn e t  al . ,  1 9 7 9 ) . No deaths occurred and 
again a trend toward improved weight"°"ga ins during the initial 2 8  days was 
asso ciated only with the combination 2 %  sodium b entonite plus 2 %  sodium 
b icarbonate treatment .  Continued feeding o f  the buffers a t  the lower 1 %  
level tended to reduce average daily g ain during the remainder of  the 
feeding p eriod . 
Based upon earlier work at the South Dakota Agricultural Experiment 
Stat ion (Hoar et al . , 1 9 6 7 )  concerning the relationship s of alkali-forming 
materials to occurrence of pho sphatic urinary calculi , a word of caution 
app ear s to be in order . The feeding of  sodium bicarbonate , e specially in 
conj unction with elevated levels of dietary phosphorus , has regularly 
p rovided increases in urinary mineral deposit s  in mos t  of  the South Dakota 
s tudie s described above . In some inst ances these have resulted in an 
increased incidence o f  urinary blockage (water b elly) . 
Limestone 
Limestone ( calcium carbonate )  is regular ly incorporated into beef and 
lamb finishing diets to meet calcium requirement s .  We have conducted a 
study with lambs (Dunn et  al . ,  1 9 7 7 )  where limestone was fed at levels of  1 
to 4%  of the diet above that required to meet calcium requirements . They 
were p laced on a full feed of a 92%  concentrate diet without prior adap ta­
tion to concentrate s .  A death los s  of 2 5 %  in the controls due to acidosis 
was reduced only by the highest level of l imes tone . However ,  the death 
loss s till remained relat ively high at 1 0% .  Feed intake and average daily 
gain were increased by all levels o f  limes tone during the initial 2 1  days . 
Although there were no s ignificant differences in average daily g ain during 
the remainder of the 1 2 1 -d ay feeding p erio d , animals f ed the 1 %  level of 
limestone appe ared to maintain a weight gain advantage that amounted to  1 8% 
over the controls at the end of the feeding p eriod . Other workers (Wheeler 
and Noller , 1 97 6 )  have shown limestone to affect pH to the greatest extent 
in the small intestine of ruminants , providing a more opt iml.llll pH for the 
action of the enzyme amylase that digests  starch . They repor ted undigested 
star ch excre ted in fece s  of  ruminants to  b e  les s  for animal s  consuming 
supplemental lime stone . 
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Alfalfa Hay 
An area that remains inadequately explored is the potential buffering 
e f fect of alfalfa hay in ruminant diets . A recent report of data from 
New Mexico (Anonymous , 1 97 8 )  showed that offering alfalfa hay free-choice 
to calves being p laced on high levels of concentrates signif icantly reduced 
death losses and increased feedlot p erformance . However , similar to the 
effects of buffers ,  these  effects were said to be signif icant only during 
the f irst 2 weeks of feeding . In studies ( S outh Dakota S tate University) 
where compar isons were made with all-concentrate diets and low levels of 
hay , mo st bene ficial ef fects of hay occurred during the f irst few weeks of 
the experiment s .  In the most recent South Dakota study with lambs , the 
usual brome or mixed hay as had been used in p revious studies was unavail­
abl e  and was replaced with an excellent quality alfalfa hay . Lambs receiving 
an 8% al falfa hay ( 9 2% concentrate) diet experienced no death loss es when 
placed on full feed without prior adap tation and showed no improvement in 
initia l  p erformance in resp onse to bentonite and /or limestone treatment s .  
I t  is concluded that buffers may b e  o f  some b enef it in the feeding of 
high-s ilage diets and during adap tation to high-concentrate diets . Their 
value following adaptation appears to be limited in feedlot lambs and catt l e .  
However , digestive p roblems and death losses that may occur a t  infrequent 
intervals when cattle and sheep have free access to high-concentrate diet s 
might be reduced by feeding buffering compounds .  These may b e  minor f rom 
an experimental standpo int but could be of maj or economic importance . 
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OAT HAY OR OAT HAYLAGE 
IN H IG H  ROUG HAGE RATIONS 
L. B. Em b ry and L. F.  B u s h  
Depart m ent of Ani mal  Science 
Ag Experi m ent Stat i on 
South Dakota State Univers ity 
A.S. Ser ies 79-1 
In a previous exp er iment (A . S .  Series 7 7 - 1 2 )  cattle fed oat haylage 
(48 . 4% dry matter) s tored in a concrete stave s ilo gained at a faster rate 
and more eff icient ly than tho se fed baled oat hay ( 88 . 2 % dry mat ter ) . 
Harvest ing losses in dry mat ter were higher for hay , but losses in storage 
were higher for the haylage . Ne t cattle gains were 2 4 %  more f rom haylage 
than from hay harvested from e s s entially e qual land areas . 
Forage yields were low in the previous experiment be cause of a low 
s eeding rate and drought condit ions . However , grain content in relation­
ship to forage was good and the amount of grain in the f or age dry mat ter 
was estimated to be about 40% . 
Oat forage may vary cons iderably between year s in yield and in chemical 
composition . Therefore , it was cons idered advisable to  repeat the experi­
ment under s imilar condit ions to  obtain more information on the comp arative 
value of an oat crop harvested a s  hay or haylage . 
Procedures 
Forty-eight s teers ( 37 Herefords and 1 1  Heref ord cros ses ) were used in 
the experiment .  They were allotted into eight p ens of s ix each t o  be 
s imilar on the basis of  weight and breeding . Oat hay was fed to four p ens 
of the catt le and oat haylage to the other four p ens . 
Two fields of oat s were harvested f or the experiment .  Forage yields 
were s imilar (about 2 t ons dry matter p er acre ) . Grain yield was low in 
relationship t o  the amount of forage because of rust inf estat ion and hail 
damage to the crop . The grain var ied considerably in stage of maturity at 
harvest-- f rom boot to hard dough s tages--because of  the hail damage . It 
was recognize d  that there would be a low yield of  light weight grain but 
there would be a good yield of f orag e .  
An equal number o f  windrows , uniformly distributed over each field , 
were chopped f or haylage and for hay . That for haylage was chopped f rom 
one field on July 8 ,  1 9 7 8 ,  and from the o ther f ield on July 1 2 . 
The for age harvested as hay was dry chopped from the f ield on July 1 5 , 
1 8  and 1 9 . Light showers resulted in the delay in chopping but was not 
considered to cause any appreciable weather damage . 
Chopped forage was hand s eparated into f orage and grain . Upon basis 
of this sep ar at ion , the dry mat ter yield as grain was 1 7% .  Te st  weight of 
the separ ated grain was 2 6  lb . per bushel . Thes e  values appear to  check 
closely with estimated yie ld and quality of grain in the standing crop . 
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The haylage was stored in an 1 8  foot x 50 f oo t  upright concrete stave 
s ilo . The field chopped hay wa s stored under cover in a hay shed . Dry 
mat ter content as chopped was 4 0 . 05% for the haylage and 86 . 1 8% for the 
hay .  Total protein contents for haylage and hay , dry basis , were 1 1 . 7 7 and 
1 1 .  9 7 %. 
The cattle were fed hay or haylage in amounts so f eed would be available 
at all time s .  Feeding was once daily . The only other feeds of fered were 
free-choice trace mineral salt and a calcium-phoshorus supplement .  The 
experiment was terminated f or each group of cattle when their supply of 
forage was exhausted . 
Results  
Results of  the experiment are in table 1 .  The experiment was s t arted 
on July 20 and was terminated on Ap ril 14 (268 days)  for the hay group and 
on June 1 7  ( 33 2  days) for the haylage group . The winter was a s evere one 
for f eeding cat t le outs ide without shelter . Obviously , the rations were 
low in energy for weight gains typical of backgrounding operat ions under 
weather condit ions exp erienced . However , results rep re s ent comp arisons of 
the two forages under tho s e  condit ions . 
Feedlot Performance 
A maj or difference between the two f orages was in feed consumption . 
Steers fed the haylage consumed an average of approximately 5 lb . les s  dry 
matter daily than those fed the hay . In the p revious experiment from mid­
July to late November with s imilar initial weight of cattle , there was 
about equal dry matter consumption between oat hay and oat haylage ( 5 3% dry 
mat ter as fed) . The haylage contained less dry matter in the current 
experimen t .  Greatest differences in dry mat te r  consump tion between hay and 
haylage occurred during the colder months when feed intake did not increase 
as much for haylage as for hay . 
Weight gain s  were low and feed requirements were high for this long 
experiment .  Average daily gain in mid-October ( 86 days ) under favorable 
weather condit ions was 1 . 75 lb . for the haylage group and 1 . 64 lb . for the 
hay_ group . Daily dry mat ter consumption during this t ime averaged about 
1 5 . 7  and 16 . 5  lb . ,  respectively , for haylage and hay . Thi s  rate of gain 
was somewhat lower than in the previous experimen t . The for age in the 
current experiment was cons iderably lower in amount of grain dry mat ter 
( 1 7 %) than in the previous one ( 40%) . A lower p rotein content ( slight ly 
less than 12%  in comparison to about 1 6 . 5 %  in the p revious experimen t )  may 
have also been a factor in the lower p erformance . 
Negative we ight gains were encountered on weigh day s  in mid-November 
and mid-December . The November weigh day was a f ew days after the early 
November blizzard . Weight gains remained at rather low levels through mid­
March .  However ,  the average daily gain for the haylage group was slightly 
greater than for the hay group throughout the experiment even with the 
lower dry mat ter intake . The higher rate of  gain with the lower intake of  
f ee d  dry matter re sulted in a substantial improvement in f eed efficiency 
f or haylage over hay ( 34 . 8% ,  dry basis ) . 
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Haylage and Hay Comparisons 
Procedures used in harvesting f or haylage and hay were cons idered t o  
have resulted i n  uniform areas in s iz e  and f orage yiel d .  Dry matter yield 
of haylage exceeded that for hay by 5 . 8% .  This dif ference between haylage 
and the field chopped hay was s imilar as obtained between haylage and baled 
hay the previous year . 
Dry mat ter content of samples taken at feeding throughout the experiment 
averaged 8 6 . 87% for hay and 4 3 . 6 2 %  for haylage . There was essentially no 
change f rom dry matter at harves t  for hay but an increase of 3 . 5 7 p ercentage 
units for haylage . 
Los s  in dry mat ter between storing and f eeding amounted t o  only 0 . 65%  
for hay but 1 0 . 1 6% for  haylage . Dry mat ter los ses of this order are not 
uncommon during s everal months of storage for s ilage crops in upright 
concrete stave silo s .  Harvest ing losses were less for the haylage , result ing 
in a net dif ference of 4 . 3% les s  dry matter fed f rom haylage . 
Cattle gain s  per t on of dry mat ter stored were 83 lb . f or haylage and 
5 4  lb . for hay . These are rather low gains and considerably les s than in 
the previous experiment ( 1 6 3  lb . for haylage and 1 4 1  lb . for hay) . Total 
cat t le gains from s imilar areas harves ted were 5 9 00 lb . for haylage and 
3 9 7 4  lb . for hay . On the basis of t otal gain s ,  the haylage had a value of 
1 4 8% that o f  hay . 
Summary 
Result s of our experiments show that under good harvesting weather 
slight ly more dry matter is recovered from oat forage harves ted as haylage 
than hay .  The dif ference was in the order of 6 to 7% whe ther the hay was 
baled or f ield chopped at about 86%
.
dry mat ter . 
Hay stored1 under cove r ,  baled or chopped , had only small losses in 
storage . Haylage dry matter losses  during s t orage in a concrete s tave s il o  
were 1 0  t o  1 2 % .  
Yearling steers ( about 675 lb . )  gained faster and more ef ficiently 
when fed oat haylage than when fed oat hay . Dif ferences encountered 
amounted to 24% in one experiment and 48% in another on the basis of forage 
dry matter harves ted from s imilar areas . 
Results of the re search show an advantage f or oat haylage over oat 
hay . Result s indicate cons iderable variation may b e  encountere d .  Likely 
factor s  involved are grain content of the f orage , quality of the grain , 
protein content of f or age and conditions of feeding as  t o  weather and 
cattle . The advantage for haylage may be increased as these factors b ecome 
les s  f avorable for op timum p roduct ion . However , more research i s  needed in 
or der to adequately evaluate effects of these factor s .  
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Table 1 .  Oat Hay and Oat Haylage for Growing Cat tle 
(July 1 9 ,  1 9 7 7 ,  to Ap ril 14 or June 1 7 ,  1 9 7 8 )  
Item 
No . animals 
Days fed 
Avg init . shrunk wt . ,  lb . 
Avg final shrunk wt . ,  lb . 
Avg daily gain , lb . 
Avg daily feed , lb . 
As fed 
Dry basis 
Feed/ 100 lb . gain , lb . 
As fed 
Dry basis 
Composition of forage , % dry basis 
At harvest 
As fed 
Total protein 
Dry matter stored 
Pounds 
Percent of haya 
Dry ma tter fed 
Pounds 
Storage loss , % 
Percent of hay 
Cattle gain from forage 
Per ton feed , lb . (DM) 
Percent of hay 
Per ton stor e d ,  lb . 
Percent of  hay 
Total cattle gain , lb . 
Percent of hay 
a Hay used as base and as sumed to be 100 . 
2 6  
Oat 
hay 
2 4  
268  
6 7 7  
842 
. 62 
2 6 . 3 
22 . 9  
4263  
3703 
8 6 . 1 8  
8 6 . 87 
1 1 .  97 
148 , 066 
1 4 7 , 1 1 0  
. 65 
54  
5 4  
3 9 7 4  
Oat 
haylage 
2 3  
3 32 
6 7 6  
9 2 4  
• 75 
40 . 9  
1 7 . 8  
5 5 35 
24 1 4  
40 . 05 
43 . 62 
1 1 .  7 7  
1 5 6 , 706 
1 05 . 8  
140 , 7 7 7  
1 0 . 1 6  
95 . 7  
83 
1 54 
75 
139  
5 9 00 
148  
W H O LE OR RO L LE D  CORN GRAIN 
FE D AT VARIOUS LEVELS 
TO CATTLE ON PASTURE 
L. B. Em bry and L. F. B u s h  
Depart m e n t  of A n i m al Science 
Ag Experi ment Stat ion 
South Dakota State U n iversity 
A.S. Series 79-2 
Re sults of several experiment s  with drylot finishing of cattle have 
shown litt le , if any , advantage for processing corn grain on basis of 
weight gain and feed efficiency when rations contain 80% or more grain dry 
• 
matter . At lower levels there has generally b een some advantage from 
p rocessing the grain . 
Various levels of grain are f requently fed to  growing and finishing 
cattle on p asture . Levels may vary f rom a few pounds daily t o  free access 
to grain . Questions are then raised as to the benefits of processing the 
grain and how the benefit s might be af fected by the levels fed . · 
Two experiments are repor ted here when cattle were fed various levels 
of corn grain on p asture . Comparisons were made between corn f ed whole and 
rolled . 
Procedures 
The same p asture are a  was used for the two experiments .  I t  was 
established in 1 9 6 8  and has b een grazed at about maximum stocking rates 
each p asture season s ince that t ime . The p asture area was s eeded for a 
s t and of about e qual parts of alfalf a and grasses (bromegrass and intermediate 
wheatgras s ) . It  has been fertilized in e ar ly spring of most year s  with a 
typical app lication being about 1 25 lb . of 1 8-46-0 per acre . Management 
procedures have app eared to maintain the desired p ropor tions of alfalfa and 
grasses . 
Levels of corn grain fed p er head daily were 0 ( control) , 4 lb . ,  8 lb . 
and a full feed . Each level was replicated four t imes for 1 6  paddocks of 
catt le . For tho se fed corn , it was f ed whole in two paddocks and rolled 
for the other two at e ach level .  
For the first experiment , 64 Hereford steers were allo tted into the 1 6  
p addocks with four head each .  For the s econd experiment , 8 0  Heref ord 
heifers were used with f ive per paddock. Acres p er p addo ck provided were 5 
for the no grain control and 4-lb . group s ,  3 . 75 for the 8-lb . group and 2 . 5  
f or those  full fed . 
Each p addock wa s subdivided to  allow for rotational grazing . Graz ing 
p rocedures used during the 2 year s  were to allow the cat t le acces s t o  one 
of the s ubdivided plots at the beginning o f  the grazing season . When the 
other side had reached an adequate growth for a hay crop , it was harves ted . 
Af ter a shor t recovery p eriod ,  the cattle were then given access to this 
area,  thereby doubling the grazing area for the remainder of the season . 
Ample f or age appeared t o  be provided throughout the season. 
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Cat tle in all p addocks fed corn were offered 4 lb . per head init ially . 
The grain was increased at a rate of 1 lb . daily t o  the 8-lb . level for 
this group and until grain remained in the feed bunks at the next f eeding 
for the full-fed group . Grain feeding in the 1 9 7 8  experiment was started 
af ter the catt le had been on pasture for 3 4  days . A wet ear ly season made 
alleyways impas sable with the feeding experiment during this time . 
Grain was offered once daily in feed bunks located near watering 
tanks . Trace mineral salt and a calcium-phosphorus supplement were of f ered 
free acce s s . The steers were implanted with Synovex-S and the heif ers with 
Synovex-H . 
Resul t s  
1 9 7 7  Experiment 
Result s of this experiment with s teers are presented in table 1 for 
ef fects of levels of corn feeding and in table 2 f or comp arisons between 
whole and rolled grain . 
The response in weight gain increased with increasing levels of corn 
but was quite low in comp ar ison to the no grain control for the levels of 
grain consumed . 
S teers fed the rolled corn gained at  a faster rate than those fed 
who le corn . The differences were small when corn was fed at only 4 lb . per 
head daily . When fed at 8 lb . daily or full fed (avg 1 7 . 60 and 1 7 . 0 6 lb . ) , 
the advantage in weight gain amoun ted to 1 2  and 1 1 %  for the rolled grain . 
Feed ef ficiency would b e  improved to  a s imilar degree as rate of gain s ince 
corn intake was held const ant at the f ixed levels and varied only slightly 
when full fed . 
1 9 7 8  Experiment 
Result s of this experiment with heifers are p resented in t able 3 f or 
ef fects of level s  of corn feeding and in t able 4 f or comparisons between 
who le and rolled grain . D aily intake shown is the average for the 1 33-day 
experiment even though corn was not fed during the first 34 days on p as ture . 
Treatment levels de signated are f or the levels o f  grain offered during the 
time fed , but level s  of intake shown during the experiment are at lesser 
amount s .  
The response in weight gain increased 
fed as in the 1 9 7 7  exp eriment with steers . 
o f  gain over the no corn group was low for 
with increasing levels of corn 
Again , the response in amount 
the l evels of grain consumed . 
Heif ers fed rolled corn gained at a f as ter rate and more efficiently 
than those  fed whole corn . Some dif ferences from the 1 97 7  experiment were 
observed , but this is to be expected bec ause of the small number of cat tle 
involved each year , differences in cat tle and yearly effect s . 
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Summary and Comment s  
Re sults  of the two experiments show a relatively small response in 
weight gain by steers and heifers fed grain on pas ture at daily levels of  
4 lb . , 8 lb . or a full feed ( about 17  lb . for steers and about 1 2  lb . for 
heif ers)  in compar ison to no grain controls . Rates of gain incr eased with 
increasing level s  of grain and would , therefore , reduce days needed for 
drylot finishing following the pasture s eason . 
Increas ing levels of gra in could be expected to  reduce consump tion of 
pasture forage s which was not measured in thes e  experiments . The decrease 
in forage consump tion would mean more animals could be s tocked per acre and 
would result in a lower pasture charge p er animal .  
Rolled corn grain re sulted in faster weight gains than did whole corn 
within the level s  fed in these two experiments . The average improvement 
for the 4- lb . , 8-lb . and full-fed levels (about 1 2  or 1 7  lb . daily) was 
1 2 % .  There wa s n o  consistent diff erence between levels o f  grain in the two 
experiment s .  
The results of the two experiments show an average of  about 1 2 %  mor e 
weight gain for rolled corn over whole corn when fed at similar daily 
levels . If type of corn fed had no ef fect on pasture forage consumpt ion , 
the co st of the increased amount of gain would be that for processing the 
corn . 
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Table 1 .  
( S teers : 
Levels of Grain for Pasture Feeding 
May 1 7  to October 20 , 1 97 7-- 156 days ) 
4 lb . per 8 lb . p er 
No head head Full 
grain daily daily fed 
No . animal s 1 6  1 6  1 6  1 6  
Init . shrunk wt . ,  lb . 655 65 3 653  650 
Final shrunk wt . ,  lb . 822 868 885 1 000 
Avg daily gain , lb . 1 . 07 1 .  37 1 . 48 2 . 24 
Avg daily corn , lb . 3 . 9 3 7 .  7 2  1 7 . 3 3 
Corn/ 1 0 0  lb . gain , lb . 286 5 2 1  775 
Gain over no grain . 07 6  . 05 3  . 068 
group per lb . of 
corn consumed , lb . 
Table 2 .  Wuole or Rolled Corn Grain Fed at Var ious Levels on Pasture 
( Steers : May 17 to October 2 0 ,  1 9 7 7-- 156  days ) 
No . animals 
Init . shrunk wt . ,  lb . 
Final shrunk wt . , lb . 
Avg daily gain , lb . 
Percent from whole 
Avg da ily rat ion , lb . 
Feed/ 1 00 lb . gain , lb . 
Whole or rolled corn 
Percent from whole 
4 lb . p er 
head daily 
Whole Rolled 
8 8 
655 65 1 
866 869 
1 .  35 1 . 40 
1 04 
3 . 9 2 3 . 94 
2 9 1  2 8 1  
9 7  
30 
8 lb . per 
head daily 
Whole Rolled 
8 8 
655 652 
873 89 7 
1 .  40 1 .  57 
1 1 2  
7 . 6 8 7 . 7 6 
54 8 494 
90 
Full fed 
Whole Rolled 
8 8 
648 65 1 
980 1 0 1 9  
2 . 1 2 2 . 36 
1 1 1  
1 7 . 6 0 1 7 . 0 6 
828 723  
87  
Table 3 .  
(Heifers : 
No . animals 
Init . shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg daily gain , lb . 
Avg daily corn , lb . 
Corn/ 100 lb . gain , lb . 
Gain over no grain 
group p er lb . of 
corn consumed ,  lb . 
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Level s  of Grain f or Pasture Feeding 
June 8 to October 1 9 ,  1 9 78-- 1 3 3  days)  
4 lb . p er 8 lb . p er 
No head head 
grain daily daily 
20 20  20 
5 5 7  5 6 1  562  
709  7 3 7  7 6 7  
1 . 1 4 1 . 32 1 . 54 
2 . 98 5 . 88 
226 382 
. 060 . 068 
Full 
fed 
20 
556  
817  
1 .  96  
1 1 .  89  
609  
. 06 9  
Table 4 .  Whole or Rolled Corn Grain Fed at Various Levels on Pas ture 
(Heifers : June 8 to Oct ober 1 9 ,  1 9 78-- 133 day s )  
No . animals 
Init . shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg daily gain , lb . 
Percent from whole 
Avg daily c orn , lb . 
Corn / 100 lb . gain , lb . 
Percent from whole 
4 lb . p er 
head daily 
Whole Rolled 
1 0  
5 6 1  
7 25 
1 .  2 3  
2 . 9 8  
2 4 3  
1 0  
5 6 0  
749  
1 .  42 
1 15 
2 . 98 
209 
86 
3 1  
8 lb . per 
head daily 
Whole Rolled 
1 0  
5 62 
7 6 0  
1 . 4 9  
5 . 88 
395 
10 
563 
74  
1 . 5 9  
1 0 7  
5 . 88 
70 
94  
Full fed 
Whole Rolled 
10 
559  
792  
1 .  75  
1 1 .  27  
644  
10 
554 
843 
2 . 1 7 
1 2 4  
1 2  . 5 1  
5 75 
89 
CATTLE 
FEEDERS 
DAY 
METHODS OF VITAMIN A SUPPLEMENTATION 
FOR FATTENING BEEF CATTLE 
R .M. Luther and L . B .  Embry 
Department of Animal Science 
Ag Experiment Station 
South Dakota State University 
A.S. Series 79-3 
Rations consis t ing of corn grain and limited high protein hay such as 
alf alf a appear to be satisfa ctory for fat tening beef cattle from about 700 
lb . to slaughter weight s without addit ional protein supplementat ion . The 
intake of carotene , a pre cursor to vit amin A, could be relatively low under 
these condit ions; and , therefore , a vitamin A supplement would be indicated . 
Methods of supplement ing vitamin A other than through a daily supplement 
may provide a more practical and economical means of admini stration . 
Feeding vit amin A in a free-choice mine ral supplement or administ ering the 
vit amin as a large one-time inj ect ion offers certain convenience and labor­
saving advantage s to the cattle feeder . 
The obj ective of this experiment was to study the ef fects of adminis­
ter ing vitamin A through a mineral supplement or inj ect ion on feedlot 
performance and liver storage of vitamin A. The feeding trial wa s conducted 
at the Jame s Valley Agricultural Res ear ch and Extens ion Center near Redfield 
during the suI1U11er and fall of 1 9 7 7 .  The present study also involved a 
comparison of conventionally-dried , solar-dried and ac id-treated corn . 
Feedlot perf ormance re sults for these treatments have been repor ted in the 
1 9 78 Progres s  Repor t of the Center . 
Pro cedure 
Sixty steers averaging 7 4 1  lb . were used in the experiment .  The 
steer s  were ear-tagged , weighed and allotted to six pens of ten steers 
each . The steers were implanted with 36 mg zeranol at the start of the 
trial .  Initial and final weight s were recorded following an overnight 
stand without feed or water .  
The s teers were fed either conventionally-dried corn , s olar-dried corn 
or a cid- treated corn and 2 lb . of good quality , chopped alf alfa-bromegras s 
hay . Three pens of s teers were allowed free-cho ice consumption of a mineral 
mixture containing 65 . 3 % ground limestone , 34 . 3 % trace mineral salt and . 4 % 
vitamin A p almitate premix. The vitamin A concent ration in the f inal 
mixture was calculated to be 546 , 000 Internat ional Uni t s  ( IU) per p ound . 
Mineral intake was expected to be about 9 g per day based on past obs erva­
tions at this locat ion which would provide approximately 1 1 , 000 IU of 
vitamin A per steer daily . Free-cho ice mineral was placed in salt boxe s  
equipped with a partial cove r .  
Three pens o f  steers were allowed a mineral mixture without vitamin A .  
These steer s were administered 2 million IU o f  vit amin A as an intramus cular 
inj ect ion at the beginning of the feeding perio d .  This amount would provide 
a level equivalent to 2 0 , 000 IU of vitamin A per s teer daily for an exp ected 
feeding period of about 100 day s .  
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Supplies of the different corns allowed the experiment to continue f or 
a total feeding p eriod of 138 days . The cat t le were weighed following an 
overnight stand without feed and water and the experiment was terminated . 
The cattle were f e d  convent ionally-dried corn about a month longer to 
reach a desirable s laughter weight and quality . Samp les of  liver tis sue 
were collected at slaughter and f rozen for c arotene and vit amin A analysis . 
Results  
The results of vitamin A supplementat ion are  shown in table 1 .  Weight 
gains and feed data may be of limited value in evaluat ing the effects of 
vitamin A supplementat ion . Weight gains of cattle fed rations low in 
vitamin A and carotene are not usually affected to any apprec iable degree 
until body stores are suff iciently depleted and feed intake decreases . 
However ,  small dif ferences in performance were obs erved . Gains of cat t le 
re ceiving the vitamin A supp lement by inj ection were s lightly higher than 
those of cat tle allowed vitamin A in a free-choice mineral supplement . The 
inj ected cat tle consumed slightly more feed and required less f eed per unit 
of gain than cattle allowed the free-choice mine ral . 
Mineral consump tion for the s ix p ens of cattle averaged about 3 1  g 
( range 30  to 3 4  g between the six pens ) per s teer daily during the 138-day 
experiment .  This resulted in a vitamin A consumpt ion of  about 38 , 000 IU 
per steer daily . An average daily dose of inj ected vit amin A was calcu­
lated to be equivalent to 1 4 , 500 IU for the f ee ding p eriod of 1 38 days . 
Carotene and vitamin A concentrations in liver tis sue are presented in 
table 2 .  The level s  indicated ade quate vitamin A nutrit ion for the feeding 
conditions of this exp eriment . Vi tamin A s torage was slightly higher for 
the cat t le receiving the inj ection . The cat t le were held about a month 
beyond the fee ding experiment which may have resulted in lower liver 
vitamin A level s  than at the end of the fattening perio d .  Higher liver 
s tore s  might have been exp ected f or s teers receiving vitamin A in a free­
choice mineral supplement because of the higher estimated vitamin A intakes . 
However , some de struction of vitamin A by mineral elements in the mineral 
mixture may have occurred , resulting in somewhat lower vitamin A intakes 
than those which were calculat ed . Re cent stability s tudies with a vitamin 
A-trace mineral mixture show vitamin A potency losses of over 60% during a 
12-week pe riod under conventional storage condit ions . Concentrat ions of  
vitamin A in the mineral mixture were not determined during the study . 
Summary 
Yearling st eers were fed a low- carotene ration in a 1 38-day feeding 
trial to compare two methods of vitamin A supplementation . Vitamin A was 
included in a mineral mixture of fered f ree-cho ice or as a s ingle mas s ive 
dose inj ected intramus cularly at the star t of  the feeding period . The 
s teers were fed a full feed of whole shelled corn and a limited amount of  
hay . This rat ion would not provide sufficient carotene to support adequate 
vitamin A nutrition . Both methods of  vitamin A supplementation resulted in 
comparable weight gains and feed conversion . Concentrations of carotene 
and vitamin A in liver tis sue were slight ly higher for catt le receiving the 
vitamin A inj ection in comparison to the f ree-choice mineral treatment in 
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which vitamin A intake was more than two t imes greater . However , neither 
metho d of administering vitamin A appeared to allow appreciable liver 
storage . 
Supplemen tat ion o f  vitamin A through a free-cho ice mineral mixture can 
present some problems when voluntary intake of mineral i s  low and variabl e .  
In this exp eriment the steers consumed larger quantit ies o f  mineral than 
expected and this re sulted in greater vitamin A int ake . Mineral elements 
in such mixtures may cause considerable de s truct ion of vitamin A, resulting 
in reduced potency . The data suggest that level s of vitamin A provide d 
through a free-cho ice mine ral supplement ne ed to be cons ide rably greater 
than amounts by inj ect ion as measured by liver storage . 
34 
- 4 -
Table 1 .  Me thods of Supplementing Vitamin A to 
Finishing Beef Cat tle 
(May 1 8  to October 3 ,  1 9 7 7-- 138  days)  
Free- choice 
mineral Inj ection 
No . animal s  3 0  29a 
Avg init . wt . , lb . 7 4 1  7 38 
Avg final wt . ,  lb . 1 0 9 3  1 1 05 
Avg daily gain , lb . 2 . 5 5 2 . 6 6 
Avg daily feed , lb . (as fed basis) b 
Who le corn 1 8 . 82 1 8 . 9 3  
Chopped hay 2 . 49 2 . 4 9 
Mineral mixture . 07 . 0 6 
Total 2 1 .  38 2 1 . 48 
Fee d / 1 0 0  lb . ga in , lb . 
Who le corn 738  7 12 
Chopped hay 98 94 
Mineral mixture 3 2 
Total 839 808 
a One steer died of unknown causes . 
b A small quant ity of who le oat s  was f ed at the s tart of the 
trial . 
Table 2 .  Carot ene and Vitamin A Concentrations in Liver Tis sue 
Free-choice 
mineral Inj ection 
No . animals 30  29  
Carot ene , mcg/ 1 00 g 
Convent ionally-dried corn 2 . 36 2 . 34 
Acid-treated corn 2 . 2 1 2 . 5 8 
Solar-dried c orn 2 . 1 1 2 .  1 4  
Average 2 . 2 3 2 .  35 
Vi tamin A, mcg / 1 00 g 
Convent ionally-dried corn 4 . 1 9  4 . 2 0 
Acid-treated corn 6 . 5 2 9 . 5 0 
Solar-dried corn 4 . 60 5 . 3 1 
Average 5 . 1 0 6 . 34 
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AND SYNOVEX·H IMPLANTS 
FOR FEEDLOT HEIFERS 
J . P. Goodman, A . L .  Slyter, and L . B .  Embry 
Department of Animal Science 
Ag Experiment Station 
South Dakota State Universi ty 
A.S. Series 79-4 
Re cently cons iderable publicity has been g iven to an intravaginal 
device (He i-Gro) as a means of improving weight gain and feed effic iency of 
feedlot heifers . A need for res earch with the He i-Gro device for feedlot 
heif ers wa s indicated . 
Ano ther concern in feeding of heifers is pen posit ion in relat ion to 
s t eers . I t  has been advocated that heif ers should be sep ar ated f rom steers 
by as much as 40 feet . Re sear ch is not adequate to suppor t this recormnen­
dat ion . However ,  it could be a matter of some practi cal concern in feeding 
op erat ions involving both steers and heifer s .  
The res earch repor ted herein was conducted t o  evaluate the He i-Gro 
device when used alone and in combination with Synovex-H implants . In 
addit ion , the exper iment was de s igned t o  s tudy ef fects of pen posit ion in 
relat ion to steers on feedlot performance of heifers . 
Procedures 
Nine ty-s ix Hereford heif ers were used in the experiment which wa s 
divide d into a growing phase and a f inishing phas e .  The cattle were 
allot ted into 16 pens of s ix each after s t rat ifying on basis  of weight . 
Expe rimental treatment s  were control , Synovex-H , Hei-Gro intravaginal 
device and Synovex-H p lus He i-Gro . 
One row of eight p ens wa s adj acen t to s teers sep arated by a 1 6-foot 
feeding alley . The other row of eight pens was isolated from s t eers by the 
1 6-foot feeding alley , the row of heifers (32  f eet)  and a 1 6-foot work 
alley . The other s ide of this row of heif ers was an open area . Each 
heifer treatment group was rep resented twice in each row (referred to as 
isolated and nonisolated) , so there were two p ens of s ix heif ers f rom each 
treatment group isolated from and adj acent to steers ( 1 6-foot alley 
separation) . He ifers and steers were not fed in adj acent p ens in the 
experiment .  
Imp lant ing with Synovex-H and inserting the He i-Gro devices were done 
following allo tment for the experiment . The init ial rat ion for all pens 
dur ing the growing pha s e  on an a s  fed basis was reconstituted alfalf a 
haylage , 79 . 8% ;  rolled corn grain , 15 . 3 % ;  and supplement , 4 . 8% .  The 
supplement was corn-based with added minerals ,  vit amin A and monens in .  
Af ter 6 3  days of the growing phase , oat haylage replaced the alfalfa 
haylage and was fed at the same leve l .  
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Three randomly selected heifers from each p en were rectally palpated 
weekly to monitor ovarian s iz e  and s tructure t o  s tudy cyclic activity . 
For the f inishing phas e , no change s  were made in allotment or p en 
a s s igrnnents .  Thos e  implanted with Synovex-H initially were reimplanted at 
the beginning of the f inishing pha s e . 
The ration during the f inishing phase was rolled corn grain , 7 4 . 2% , 
oat haylage , 1 8 . 9% ,  and supplement , 6 . 9 % ,  on an a s  f ed basis . The supple­
ment was s oybean meal-based ( about 32% protein)  with added mineral s ,  
vitamin A and monensin .  
Observations were made for s igns of e strus during the first 2 1  days of 
the f inishing pha s e .  Pens were checked frequently f o r  los s o f  the Hei-Gro 
devices . When found or detected mis s ing during p alpation , a new device was 
inserted . 
Upon terminat ion of the experiment ,  the heifers were s laughtered at a 
local packing plant . Carcass data were obtained and reproductive tracts 
collected for examinat ion . 
Results 
Size of heifers and type of ration could have an ef fect on re sponse to 
the treatments  involved in the experiment . Therefore , result s are pre­
s ented separately for the growing pha s e  and the f inishing phase . 
Growing Phase 
Results of the 1 1 2-day growing phase are shown in table 1 .  The 
average initial weight of 5 1 6 lb .. exceeded the minimum weight ( 45 0  lb . )  
recommended for devicing of heifers .  
Table 1 .  Feedlot Perf ormance of Growing Beef Heif ers 
(May 1 1  to August 3 1 ,  1 9 7 7 -- 1 1 2 days) 
Item Control Synovex-H Hei-Gro 
No . animal s  2 4  2 4  24 
Init . shrunk wt . ,  lb . 5 1 4 5 1 6  5 1 7  
Final shrunk wt . ,  lb . 7 30 749 706  
Avg daily gain , lb . 1 . 9 3 2 . 07 1 . 6 9 
Avg daily dry matter intake , lb . 15 . 0  1 5 . 6  1 4 . 0  
Feed/lb .  gain , lb . 7 . 7 7 7 . 5 4 8 . 28 
Hei-Gro + 
Synovex-H 
24 
5 1 6 
746 
2 . 05 
15 . 2  
7 . 4 1  
Heif ers implanted with Synovex-H gained a t  a faster rate ( 7 . 25%) than 
did the control group . They consumed s light ly more f eed and had a small 
advantage ( 3 . 03%)  in feed ef ficiency . 
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Heifers which received the Hei-Gro device gained at a lower rate 
( 1 2 . 44%) , consumed les s  f eed and had higher (6 . 82%) f eed requirements in 
comp arison to the control group . 
Heifers which received both Synovex-H implant s  and the Hei-Gro device 
performed in a s imilar manner a s  to  weight gain , feed consumption and f eed 
efficiency as tho s e  which received only the Synovex-H implants .  
Average daily gain and feed e fficiency as affected by p en position in 
relation to s teers are shown in table 2 .  
Table 2 .  Effect of Growth Stimulant s and Location on Performance 
of Growing Beef Heifer s  
(May 1 1  to  August 3 1 , 1 97 7-- 1 1 2 day s )  
Nonisolationa 
Average 
daily 
I solat ion a 
Treatment gain , lb . Feed/gainb 
Average 
daily 
gain , lb . Feed/gain 
Control 
Synovex-H 
Hei-Gro 
He i-Gro + Synovex-H 
Average 
2 . 03 9 . 1 8  
2 . 07 8 . 83 
1 .  7 9  9 . 38 
1 .  9 6  8 . 9 7 
1 .  9 6  9 . 09 
a Averages of 1 2  animals per treatment . 
b Dry matter bas i s .  
1 . 83 
2 . 07 
1 .  6 1  
2 . 1 4 
1 .  9 1  
9 . 04 
8 . 7 6  
10 . 00 
8 . 4 2 
9 . 0 6 
Average p erf ormance for the eight p ens adj acent t o  s teers and the 
eight pens isolated from s teers was about the s ame . There were some small 
differences between isolated and noniso lat ed heifers within treatment 
group s .  Thes e  data repres ent only two pens of s ix heifers each and , 
therefore , provide limited data for evaluat ing p os ition effects . 
No differences in cyclic act ivity were detected among any of the 
treatment s  as determined by rectal p alpation during this phas e of the 
exp eriment . 
Finishing Pha s e  
Following the growing phas e ,  the heifers were changed to the high­
grain f inishing ration over a p eriod of about 10 days . Fee dlot performance 
during this 1 00-day phase is shown in table 3 .  
3 8  
- 4 -
Table 3 .  Effect of Growth Stimulants on Fini shing Beef Heifers 
(August 31 to De cember 9 ,  1 9 77-- 100 day s )  
Hei-Gro + 
Item Control Synovex-H Hei-Gro Synovex-H 
No . animals 24 24 2 4  2 4  
Init . shrunk wt . ,  lb . 730 748 706 746 
Final shrunk wt . ,  lb . 9 02 939  868  937  
Avg daily gain ,  lb . 1 .  72 1 .  9 1  1 .  6 1  1 .  89 
Avg daily dry mat ter intake , lb . 1 7 . 2 1 8 .  7 1 6 . 1 1 8 . 5  
Feed/lb .  gain , lb . 1 0 . 0 9 . 79 1 0 . 0  9 . 7 9 
Car cass wt .  , lb . 5 4 1  563  522  568 
Dres sing percent 5 9 . 9  5 9 . 9 6 0 . 1 60 . 6  
Quality gradea 1 9 . 2  1 9 . 2 1 9 . 7  1 8 . 9  
Fat thickne s s ,  inches . 55 . 5 8 . 5 3 . 48 
Rib eye are a ,  sq . in . 9 . 9  1 1 .  2 1 0 . 6  1 1 .  3 
a Quality grades are coded : 1 8  
average choice . 
high good ; 1 9  low choice ; 20 
Rat e of gain was s imilar during this pha s e  as during the growing phas e  
even though the rat ion was higher in ene rgy . Heifers imp lanted with 
Synovex-H gained at a f aster rate than controls . The advantage was some 
greater ( 1 1 . 05%) than during the growing phase .  Synovex-imp lanted heifers 
again consumed more feed but varied only s lightly ( 2 . 42%) from controls in 
feed ef ficiency . 
Heifers which received the Hei-Gro device gained at a lower rate in 
comp arison to controls . The reduct ion was less ( 6 . 40%) than during the 
growing pha s e .  They consumed le s s  feed but had about th� same feed require­
ment s as the control s .  
Hei-Gro with Synovex-H resulted in s imilar performance as for 
Synovex-H .  
Carcass data ( table 3 )  show some dif ferences between treatment group s .  
Some of these would be ref lections of differences in rate o f  gain and 
carcas s  weight . None of these differences were statistically s ignificant . 
We ight gain and feed ef ficiency as a ffected by pos it ion in relation to 
steers ar e shown in table 4 .  The eight pens of heifers isolated from 
s teers had an average daily gain greater ( 8 . 82%) than for the eight pens 
fed adj acent to steers . Examinat ion of the data by treatment group s would 
indicate that any advantage from isolat ion o ccurred only with Synovex-H . 
However , small numbers of animal s  were involved (two p ens of s ix) in these 
comp arisons and the interact ion of positio� and treatment was not statis­
tical ly s ignificant . One might also question the apparent lack of response 
to Synovex-H in comp arison to controls in the nonisolated group . Further 
comparisons would appear des irable . 
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Examination of rep roduc tive tracts revealed substantial diff erences 
among treatments . Heifers with the Hei-Gro device had s ignificantly more 
vaginal s carring and infect ion in comp arison to those without the device . 
Infection was more severe when the device was used with Synovex-H imp lants . 
Table 4 .  Effect of Growth Stimulants and Lo cation on Performance 
of Finishing Bee f  He ifers 
(August 31 to De cember 9 ,  1 9 7 7-- 100 days) 
Treatment 
Control 
Synovex-H 
He i-Gro 
Hei-Gro + Synovex-H 
Average 
Nonisolat iona 
Average 
daily 
gain , lb . Feed/gainb 
1 .  6 9  1 0 . 5 6 
1 .  67  1 1 .  20 
1 .  72 9 . 6 7 
1 .  74 10 . 32 
1 .  70 1 0 . 44 
a Averages of 1 2  animals per treatment . 
b Dry matter bas is .  
Summary and Comments 
Iso lat iona 
Average 
daily 
gain , lb . 
1 .  74 
2 . 1 3  
1 . 5 0 
2 . 02 
1 . 85 
Feed /gain 
9 . 5 0 
9 . 34 
9 . 5 9 
9 . 26 
9 . 42 
Re sults of the exp eriment show that feedlot performance of heifers wa s 
improved by Synovex-H imp lants during both growing and finishing phases . 
The Hei-Gro device appeared to offer no imp rovement over controls . Neither 
did He i-Gro plus Synovex-H offer any improvement over Synovex-H . 
Iso lat ion of heifers from steers appeared to have no effect during the 
growing phase of the exp eriment . Result s were more variable during the 
finishing phase . Any advantage from iso lat ing heif ers from steers appeared 
to be for heifers imp lanted with Synovex-H . However , numbers were small 
and the Synovex treatment resulted in es sentially no respons e in the non­
iso lated group in the experiment . In view of this , results appear 
inconclus ive regarding effects of isolating heifers from steers . Als o ,  
comparisons were not made with heif ers and steers in adj acent p ens . 
Further compar isons would be desirable . 
Treatments app eared to  have no ef fect on cyclic activity of the 
heifers . The He i-Gro device resulted in considerable s carring and infection 
of the vagina.  
Los s  rate of the devic e was high . During the course . of the  experiment , 
43 . 8% of the heifers lost one or more devices which were replaced when 
discovered . Six of the 48 deviced heifers were without the Hei-Gro device 
at slaughter . 
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Ag Experi ment  Stat i o n  
Introduction 
South Dakota State U n i versity 
A.S. Series 79-5 
The proba bility of high grain prices and/ or a shortag e of grain for 
livestock f eeding due to human competit ion has crea t ed a need for reeval­
uat ion of f inishing cattle with a minimum use  of grain . By neces sity, 
cattle f eed ing may become more dep endent upon rang e and pa stur e forag e .  
Therefore , rang eland s may again be looked t o  a s  a sourc e  of  slaught er 
c attl e .  
The maj or ity of  the s emi-arid and arid r angelands of  the west have no 
al t erna t e  use  for food produc t ion o ther than through graz ing . It is impor­
tant that our rang es and meadowland s be utilized to the fullest ext ent 
for mea t  product ion which will conserve f eed stuff s  tha t  can be c on sumed 
dir ec tly by man . Product ion of a )laught er weight anima l ,  which is accept­
able to the c onsumer , ut il iz ing a max imum quant ity of forage and a minimal 
quantity o f  grain is needed to insure that beef will continue to be an 
economical pro t ein sourc e  for the consumer . 
The obj ect ives o f  thi s s tudy wer e to c ompare p erformanc e  and slaught er 
chara cter ist ic s  of var ious product ion systems by which slaughter st eers 
can be produced in the high deser t  rang eland of  eastern Oregon , which 
is very similar to the s emi-arid range lands of west ern South Dako ta .  
Economic analys i s  and taste panel evaluat ions ar e also inc luded . 
Mat erials and Me thods 
Tr ial 1 .  Sixty Her ef ord steer s ,  with an equal number from eac h of  
four winter treatmen t s ,  were a s s igned to a growing and f inishing study on 
May 1 1 ,  1 97 6 .  St eer s wer e  strat if ied by previou s winter treatment and 
randomly allotted to one of three growing pha s e  tr eatment s .  Thir ty-six 
steer s  wer e a s s igned to a crest ed whea tgra s s  rang e and 24 sp lit between 
alfalfa-fe scue and clover-f escue irr igated pa s ture s . 
St eer s  on the rang e tr eatment , dur ing the growing pha s e ,  were moved 
to a fresh pa sture when they had ut il iz ed about 3 5 %  of the available 
forage as determined by visual obs erva t ion . A supplemental f eed ing pro­
gram for year l ing s on crested wheat d evelop ed over a p er iod of year s on 
the S quaw But t e  Stat ion wa s used a s  a bas e  ( Ral eigh, 1 97 0) . Table 1 
shows the daily supp lemental nutrient intake o f  the st eer s  on rang e .  
Energy and nitrogen were suppl ied by barley and biur et ,  r e sp ec t ively . 
Careful att ention was g iven to hand f eed ing the supplement a t  the same 
time each morning in order to mainta in max imum graz ing time and p erform­
anc e .  S teer s on irr iga t ed pasture wer e alterna t ed between two pasture s ,  
approximately 2 a cres in s iz e .  S t eer s wer e moved every two weeks to 
allow for irr igat ion and r egrowt h .  Thes e animals rec eived 3 . 2  pounds o f  
barley p e r  head through July 2 8  a t  whi ch time barley was gradually in­
creas ed to 5 pounds by Augus t 3 .  
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The f inishing pha se b egan August 3 at which t ime 1 0  st eer s  from the 
rang e treatment and f iv e  from each irr igated pa stur e treatment were as­
sign ed to the feed lo t .  One-half o f  the st eer s  placed in the feedlot r e­
ceived a 4 0% rougha g e  ( 3 8 %  rye gra ss straw, 2 %  alfalfa) bas ed ration with 
cottonseed meal ( CSM) as the sourc e of protein .  The other half rece ived . 
basically the same rat ion with dried poultry was t e  (DPW) and f eathermea l 
as the pro tein sour c e .  These rat ions are shown in table 2 .  S teers were 
slaught ered when back f at r eached . 3  inches as measur ed by ultrasonic 
means and carcass data wer e coll ec t ed .  
TABLE 1 .  DAILY SUPPLEMENT INTAKE ON RANGE 
Per io d  B iur et (lb . ) Barley 
5/ 1 1 - 6/ 1 5  . o  1 
6/ 1 6-6/ 1 7  • 03 1 
6/ 1 8 - 6/ 1 9 • 04 1 
6/20- 6/ 2 6  . 05 1 
6/27-7/3 . 09 1 
7 / 4-7 / 1 0  . 1 0 1 .  3 
7 / 1 1 - 7 / 1 7  . 1 2 1 .  6 
7 / 1 8-7 / 2 4  . 1 4 1 . 8 
7 / 2 5-8/3 . 1 4 2 . 5  
TABLE 2 ,  FEEDLOT RATIONS FOR STEERS , TRIALS 1 AND 3 
( lb . )  
Ingr ed ient 
b 
CSM ( lb . ) DPW ( lb , )
b 
S traw, rye gra ss 
Alfalfa 
Molas ses 
Tallow 
Rolled barley 
Cottonseed meal 
Dr ied poultry wa ste 
Feather meal 
Limestone 
Ant ibio t ic 
Vitamin A premixa 
Total 
a2 mill ion IU/ lb . 
750  
5 0  
1 50 
5 0  
7 64 
2 2 5  
9 
1 
1 
2 000 
750 
5 0  
1 50 
5 0  
7 7 3  
1 85 
4 0  
1 
1 
2 000 
bC SM and DPW are cottonseed meal and dried poultry wa ste  
rat ions , r espec t ively . 
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S t eer s remaining on crested whea tgra s s  rang e and irr igated pastur e  
r eceived increa s ing amount s  of  grain a t  the rate o f  . 5  pound every two 
days unt il they r eached a full f eed o f  grain , u s ing the pastures and 
rang e a s  a rougha g e  sour ce . When the level of  gra in r eached 8 pounds 
daily p er head,  t he steers were f ed half their daily allowanc e morning 
and evening . Composition of  rat ions for the f inishing pha s e  are shown 
in table 3 .  It wa s necessary to f eed gra ss hay to st eer s  on irrigat ed 
pa sture the la st 3 1  days af t er fro st stopped growt h .  The st eer s  were 
slaught er ed b eg inning November 6,  prior to  the onset of cold weather 
which reduces feed eff iciency . The t en heaviest range st eer s  wer e 
slaught ered at this t ime.  The t en heaviest st eer s  from irrigated pa sture 
treatments wer e slaughter ed November 13 and t he next t en heaviest animals 
on rang e wer e  slaught ered November 2 0 .  Carcass data wer e collected on 
each of these anima l s . 
TABLE 3 .  FINISHING RATIONS FOR STEERS ON IRRIGATED 
PASTURE AND RANGE , TRIALS 1 AND 2 
Ingr ed ient 
Rolled barley 
B iuret 
Salt 
Limes tone 
Vitamin A premixa 
Total 
a
2 million IU/ lb . 
Irrigat ed Pasture ( lb . ) 
1 961 
8 
20  
1 0  
1 
2 00 0  
Rang e ( lb . )  
1 937  
2 5  
1 6  
2 1  
1 
2 000 
S ensory panel evaluat ion s were made on the longis simu s  muscle from 
the 9-1 0- l l -1 2 th rib sec t ion of f ive randomly cho s en carca s s es from each 
t reatment . The cut s were placed in p la st ic bags , the a ir evacuat ed , 
over wrapped with freez er pap er and frozen who l e .  Ju st prior to  cooking 
and s ensory evaluat ions ,  t he fro z en cut s wer e r emoved from the freezer . 
As thin a full cut a s  possible was taken from the small end and then 
three one-and-one-quart er inch steaks wer e cut . The st eaks wer e c ooked 
in the- frozen f orm by bro iling t en minutes on ea ch s id e  at which t ime 
thermocouples were ins er t ed into the middle of the s t eak and bro iling 
continued with turning every f ive minutes  unt il an int erna l  t emp erature 
of 7 1  C wa s reached . Warm sampl es (two p er cut ) wer e s erved to individ­
ual panel ists  on a t en member trained ta st e p an el . Tend erne s s ,  f lavo r ,  
aroma , j uic iness and overall desirability were d et ermined . 
Tr ial 2 .  Thirty-nine Her eford and Her eford X Angus st eer s  were a s­
s igned to a growing and f in ishing study on May 1 7 ,  1 97 7 .  Eight een head 
were allo t t ed to crest ed wheatgras s  rang e ,  1 0  head to a lfalfa-fescue 
irr igated pasture and 1 1  head to  a lf alfa orchardgrass irr igat ed pa stur e .  
Steer s were managed and f ed a s  in tr ial 1 ,  except the st eer s  o n  irr i­
gated pasture r ec e ived 2 . 5  pounds of barley daily p er head . 
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The f inishing pha s e  began Augu st 3 at whic h t ime nine st eer s  from 
rang e,  f ive from alfalfa-fe scue and s ix from alfalfa orchardgra s s  irri­
gat ed pa sture wer e allo tted to one of four feedlot treatment s .  Eac h of  
the feedlot tr eatments wa s a 40% roughage bas ed rat ion of either S% al­
falfa hay plus 3S% annual rye gra s s  straw (ARS ) , 3S% p er ennial rye grass 
straw (PRS ) , 3S% wheat straw (WS ) ,  or  3S% grass hay ( GH) ( t able 4). 
The nine st eers remaining on cres t ed wheatgra s s  range wer e managed 
and fed as in trial 1. The 10 st eer s rema ining on irriga ted pasture were 
placed in drylot and f ed long meadow hay ad libitum with the grain rat ion 
f ed as in trial 1 .  Composition of  st eer rations for range and irr iga ted 
pa sture wer e the same a s  fed in trial 1 ( table 3 ) .  The steer s  from the 
ir rigat ed pas tur e study were removed for s laught er on November 6. The 
crest ed whea tgrass st eer s  wer e r emoved on November 20. Sensory pan el 
evaluat ions wer e conducted as pr eviously described . 
Tr ial 3 .  Thirty Hereford and Angus X Her eford st eer s  born in the 
fall of 1 97 S  were ass ign ed to var iou s  growing and f inishing treatments 
at weaning time , July 28 , 1 97 6. Ten st eer s wer e a s s igned t o  go to the 
f eedlo t immedia tely, f ive of which were pla c ed on the C SM rat ion and f ive 
on the DPW ration ( table 2) . The r ema ining st eer s  wer e allo tted to irr i­
ga t ed pa stur e unt il October 1 2 .  At this t ime t en went to the f eedlo t 
wher e ha lf wer e pla c ed on the CSM rat ion, the r est on the DPW rat ion . 
These treatments will be r ef erred to a s  IP-CSM and IP-DPW . 
TABLE 4. FEEDLOT RATIONS FOR STEERS , 
Ingred ient ARS ( lb . ) PRS ( lb . ) 
Annual rye gra s s  s traw 3 S O  
Perennial rye grass st raw 3 SO 
Wheat straw 
Gra s s  hay 
Alfalfa 
Roll ed barley 
F eather mea l 
Cotton seed meal 
Ta llow 
Mola s s es 
Limes tone 
Tr icopho s 
R . . a umens in premix 
Vitam in A premixb 
Tot al 
a20 g/lb .  
b2 mill ionIU/lb . 
s o  s o  
683 683 
2S 2S 
2S 2S 
so so 
l S O  l SO 
14 14 
1 1 
1 1 
1 1 
1 000 1000 
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WS ( lb . ) GH ( lb . ) 
3SO 
3SO 
so so 
683 683 
2S 2S 
2S 2S 
so so 
l S O  l SO 
14 14 
1 1 
1 1 
1 1 
1000 1 000 
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The other ten st eer s were assigned to be f ed approximat ely two­
thirds a lfalf a hay and one-third meadow hay through the winter p erio d  in 
drylo t .  They also r ec eived 1 pound o f  barl ey p er head ea ch day the la st 
9 0  days in the lot . On May 1 8 ,  1 97 7 ,  they wer e placed on crest ed wheat­
grass range unt il July 1 7 , at which t ime they were removed for slaught er . 
While on crest ed wheat they r ec eived 2 pounds of  bar ley da ily p er head 
plus biuret as prescribed by the supplement s chedule o f  table 1 .  This 
treatment is r ef erred to as IP-SB-CW . Carcass data were collected for all 
f ive treatment s .  
Results and Di scus s ion 
Tr ial 1 .  P erformanc e and economic analysis o f  st eers dur ing the 84-
day growing pha se are shown in table 5 .  St eers graz ing the crest ed 
wheatgrass rang e gained faster (P<. 05 )  than eit her group on irr igated 
pa sture on approximat ely one-third the grain . It is po ssible that in­
creased gains could have been obt ained by f eeding mor e conc entrate 
(Perry et al . , 1 97 2 ) . However , successive increment s of  grain usually 
return les  gain per addit ional un it as shown by Denham ( 1 97 7 ) . 
TABLE 5 .  GAIN AND CONSUMPTION DATA FOR 84-DAY GROWING PHASE OF TRIAL 
Irr igat ed Pasture Range 
1 
Alfalfa- Clover- Crested 
Item 
No . of  st eer s  
In it ial wt . , lb . 
Daily ga in ,  lb . 
Daily gain intake ,  lb . 
Grain/gain ratio 
Economic Ana lys is 
Rec eipts 
Feeder steer s ,  $
a 
Expens es 
Growing steers,  $b 
Feed cost , $ c 
To tal exp ense, $ 
Returns to capital , land , 
labor and management , 
* S ignif icant (P<. 05 ) .  
aValued at 3 2 ¢/ l b .  
bvalued a t  4 0¢/ lb . 
fescue f escue 
12 12 
440 442 
2 . 4  2 . 4 
3 . 3  3 . 3  
1 . 4  1 . 4 
205 . 22 204 . 5 9 
1 7  6 .  00 1 7  6 .  88 
3 6 . 34 3 6 . 34 
21 2 . 34 2 1 3 . 2 2 
$ -7 . 1 2 -8 . 63 
cBarley at 5 . 5¢/lb .  Forag e at $ 7 . 5 0 p er st eer month . 
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whea t 
3 6  
4 3 6  
3 . 3* 
1 . 3 
. 4  
2 2 5 . 05 
1 74 . 24 
2 6 . 99 
2 01 . 23 
23 . 8 2  
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Return s  to  cap ita l ,  land , labor and management wer e great est f or the 
rang e st eer s .  Fewer manag ement pr obl ems were encount er ed with range 
st eers t han tho se on irr igated pa s tur e due to f ewer parasite and health 
problems . 
St eer s f inished on irr igat ed pasture gained f a s t er than tho s e  f in­
ished in the f eedlot ( table 6 ) .  Da ily f eed intake , which did no t inc lud e 
gra s s  for the rang e or irrigat ed pasture trea tment s ,  wa s nearly twic e 
a s  much in the f eed lot . The addit ional 1 1  pounds o f  f eed required p er 
head per day in the f eed lo t illustrates the contr ibut ion of the pastures 
for f inishing the range and irrigat ed pa sture st eer s .  Ut l ey and McCormick 
( 1 97 6) r eport ed that the use of pastur e  decrea s ed grain c onsumpt ion by 3 9% 
a s  compared to  the drylo t .  By f inish ing s t eer s  on rang e and irr igated 
pa s ture ,  a saving s o f  1 90 p ounds o f  grain was made as compar ed to  
f inishing under this typ e  of a f e edlot program. The a ctual saving s is 
somewhat greater as 17 days of f eed are no t a ccount ed for in the f eedlo t 
tr eatments . This p eriod wa s allowed for st eer s to  recover from transport 
and g et bac k on f eed . This illus trat ed another advantage o f  f inishing 
on rang e a s  the rang e cattle do not go t hrough a p eriod o f  being off  f e ed .  
Weather cond it ions dicta t e  the length of t ime ca ttle can r emain on 
pas ture,  thus , r es trict ing the f eed ing p eriod and body we ight s attainable . 
This is illustra t ed in the heavier c arca s s  weights of the feedlo t anima ls 
which r eceived an addit ional 27 days of f eed as r ecorded plus the 1 7  days 
prior to  the f inishing pha s e  beginning . Carcass grades wer e a l so higher 
from the f e edlot which may also be due to the addit ional days on f eed 
and no t the typ e of f eed . Fa t color of the carca s s es from irr igat ed 
pa sture wer e mor e  yellow t han tho s e  from the range or f eedlo t .  Rib eye 
area s  wer e not s ign if icant ly dif f er ent among trea tment s .  Beef from the 
f e edlot group wa s mo r e  d esirable in all fac t or s  o f  the ta ste  panel 
evaluat ion except in aroma wher e no d if f er ences oc curred . The over all 
desirability of catt le in the DPW f eedlot tr eatment wa s grea t er t han 
the CSM tr eatment . 
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TABLE 6 .  PRODUCTION AND CARCASS CHARACTERISTICS 
FOR FINISHING PHASE IN TRIAL 1 
Irr igat ed Pasture Range Feedlotf 
Alfalfa- Clover - Crest ed 
It em f es cu e  f es cue wheatgra s s  C SM DPW 
No . of  st eer s  6 6 2 5  1 0  1 0  
Initial wt . ,  lb . 6 62 664 7 06 7 2 6  724 
Da ily ga in ,  lb . 3 . 0  3 . 0  2 . 5  2 . 0  2 . 2  
Da ily feed intake, lb .
a 
5 . 1 1 5 . 1 1  5 . 47 9 . 07 1 0 . 57  
F eed/ gain ratio 3 . 7 6 3 . 7 9 4 . 7 1 9 .  97 1 0. 3 6  
Days on f eed 1 03 1 03 1 03 1 3 0  1 3 0  
Carcass charac t eristics 
2 4  hr . carcass  wt . ,  lb . 51 9  524 557 607 625 
Carcass grad eb 7 . 6  8 . 2  9 . 2 1 o. 3  1 0 . 1 
Marbling score 
c 
3 . 2 0 3 . 4  3 . 7 5 4 . 1 4 . 1  
Rib eye area ,  in . 9 . 6  1 o . 5  9 . 5 1 o . 3  1 0 . 3 
Fat color d 2 . 6  2 . 4  3 . 5  4 . 0  4 . 4  
Ta ste :Qanel evaluat ion 
e 
Aroma 4 .  62 4 . 58 4 . 37 4 . 37 
Tenderness 3 . 95 4 . 4 7  5 . 63 6 . 35 
Juic iness 4 . 6 9 4 . 83 5 . 45 5 .  94 
Flavor 4 .  8 6  4 .  94 5 . 8 1  6 . 2 0  
Overall desirability 4 . 3 1 4 . 7 0 5 . 61 6 . 3 1 
a
intake do es not include f orage for  irrigat ed pastur e  and rang e treat­
ments .  
b1 3  = medium choice,  1 0  = medium good , 7 medium st andard . 
slight , 3 - trac es .  
slight yellow t inge ,  3 = sl ightly y el low, 2 = mo derat ely yellow;  
e 
S co red on a s cale of  1 to 8 with 8 being mo st desirabl e .  
fc sM and DPW ar e c o ttonseed mea l and dr ied poultry wa st e tr eatments  
respectively . 
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Tr ial 2 .  Performanc e c haracter ist ic s  and economic ana lys is of  the 
growing phase  are shown in table 7 .  The da ily ga ins wer e much less than 
gains of  st eer s  in tr ial 1 .  St eer s  used in tr ial 2 wer e approximat ely 
1 65 pounds heavier at the beg inning , due to higher wint er gains , than 
the animals of trial 1 .  The light er animal s  o f  trial 1 exh ibit ed comp­
ensatory growth whic h boo s t ed their daily gains . The st eer s  on the 
alfalfa-f escue irr igat ed pastur e tr eatment gained the lea st as compared 
t o  the other two trea tment s .  The st eer s on cr ested wheatgra s s  r ec eived 
approximat ely half the amount of suppl ement as tho s e  on irrigated 
pastur e .  Returns to cap ita l ,  land , labor and manag ement were again the 
highest f or the range s t eer s .  
Product ion and carc ass  character ist ics for the f inishing phase are 
shown in ta ble 8 .  Daily ga in on crested wheatgrass wa s less than the 
other tr eatment s .  The irr iga t ed pastur e  st eer s  whic h wer e f inished on 
meadow hay f ed free cho ic e  in the lot had grea t er da ily gains t han tho s e  
on rang e .  Rale igh et al . ( 1 967 ) r eport ed tha t  st eer s  f in ished in drylo t 
being f ed meadow hay ad l ibitum gained mo re than the rang e-f ed group . 
Days on feed for the f e edlot trea tments would have been 3 0  days long er 
exc ept tha t  the cattle went off  feed and the tr ial was restart ed at 
the point when they were bac k on f eed again ,  thus the differ enc e in 
init ial weight . This infla t ed the d a ily gains of the f eedlo t st eer s ,  
as  the t ime the steer s  were r ec over ing from shipment and getting back 
on f eed wa s omit t ed .  Daily f eed and hay intake o f  t he st eers from 
irrigated pa sture was grea t er than any of t he 4 0% roughage rat ions in 
the f eedlo t .  However , the st eer s  from irr igat ed pastur e  c onsumed over 
half of their d iet as rougha g e .  A saving s of 1 3 2  pound s o f  gra in p er 
head wa s p o s s ible by f inishing s t eer s  in t he f eedlot as  compared to 
range and irr iga t ed pastur e .  
Carcass weights wer e aga in heavier from steer s  out o f  the f eedlot . 
No signif icant differ ence wa s found in carc ass  grade or mar bling scor e .  
The ARS and PRS carcasses had larger r ib eye ar ea s than either the 
alfalfa-orchardgra s s  or the crested wheatgra s s  treatment s .  Fat co lor 
was somewhat mor e  des irable in the f eed lo t treatment s .  Overall d es ir­
ability of the beef from the cr ested wheat tr eatment wa s lowest . This 
effec t  wa s du e pr imar ily to the rang e beef being less t ender than the 
o ther treatment s .  Tenderness s cores of this b eef were cons iderably 
less ( 3 . 93 vs 4 . 4 7 )  t han that of tr ia l  1 .  
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TABLE 7 .  GAIN AND CONSUMPTION DATA FOR GROWING PHASE OF TRIAL 2 
Item 
No . of steer s  
Init ial wt . ,  lb . 
Daily gain ,  lb . 
Da ily gain intake , lb . 
Gra in/ gain r at io 
No . days 
Economic Analysis 
Rec eipts 
d $a Fee er steer s ,  
Exp ense s  
$
b 
Growing steer s ,  
Feed cost , $ 
c 
Tota l  exp ens e ,  $ 
R eturns to c ap ita l ,  land , 
labor and management , $ 
* 
S ignif icant ( P <. OS) . 
a
Valued at 3 2 ¢/ lb .  
b 
Valued at 3 5 ¢/ lb .  
Irrigat ed Pa stur e 
Alfalfa- Alfalfa-
f es cu e  or chardgra s s  
1 0  1 1  
61 8 5 9 6  
1 . 5  2 . 0* 
2 . 5  2 . 5  
1 .  6 1 . 2  
7 6  7 6  
233 . 94 237 . 7 2 
2 1 6 . 3 7  2 08 . 8 2  
29 . 47 2 9 . 4 7  
245 . 8 4 238 . 2 9  
-1 1 .  90 - . 57 
c 
Barley 5 . 5¢/lb .  at Forage at $ 7 . 50 p er steer month. 
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Range 
Cr est ed 
wheat 
1 8  
620 
2 . 0* 
1 . 3  
. 6  
78 
247 . 77 
2 1 7 . 2 9 
25 . 2 6 
242 . 55 
5 . 2 2 
U1 0 
TABLE 8 .  PRODUCTION AND CARCASS CHARACTERI STIC S FOR FINI SHING PHASE , TRIAL 2 
Item 
No . of steer s  
In it ial wt . ,  lb . 
Da ily ga in , lb . 
a 
Daily feed intake , lb . 
Daily hay intake, lb . 
Feed/ ga in rat io 
b 
Days on f eed 
Carcass Character ist ics 
24 hr . carca ss wt . ,  lb.  
c 
Carca ss grade 
Marbl ing score
d 
Rib eye area, in . 
e 
Fat color 
Irrigat ed Pas ture 
AF AO 
5 
7 4 1  
2 . 9 
1 1 . 4  
1 2 . 5  
8 . 1  
99 
554 
7 . 6  
3 . 0  
1 0. 5 
3 . 0  
5 
750 
2 . 9  
1 1 . 4  
1 2 . 5  
8 . 2  
9 9  
5 7 2  
9 . 4  
3 . 8  
9 . 8  
3 . 0  
Range 
cw 
9 
7 8 1  
1 . 8 
1 2 . 0  
6 . 4  
1 08 
552 
9 . 0  
3 . 8  
9 . 7  
3 . 0  
ARS 
5 
838 
2 . 6  
1 7 . 5  
6 . 6 
8 7  
640 
1 0 . 6 
4 . 2  
1 1 . 3  
3 . 4  
Feedlo t 
PRS WS 
5 
845 
2 . 3  
1 6 . 9 
7 . 2  
78  
61 6 
9 . 4  
3 . 8  
1 1 .  7 
3 . 6  
5 
851 
2 . 2  
1 5 . 7  
7 . 1  
8 3  
6 2 0  
9 . 4  
3 . 8 
1 0 . 8  
3 . 4  
a
Feed intake only inc ludes gra in for the irr iga ted pasture and rang e treatment s .  
bFeed lo t  cattle went off f eed for 3 0  days which is not accounted for . 
c
l O  = med ium good,  7 = med ium standard . 
d4 = sl ight , 3 = trac e s .  
e4 = slight yellow ting e ,  3 = slightly yel low . 
GH 
5 
8 65 
2 . 3  
1 9 . 9 
8 . 8 
64 
607 
1 0 . 0 
4 . 0  
1 0 .  7 
4 . 0  
fAF , AO , CW, ARS, PRS , WS and GH are alfalfa-fescue , alfalfa-orchardgra s s ,  crested whea tgra s s ,  annual 
rye gra ss straw, p errenial rye gra s s  straw, wheat straw and gra s s  hay treatment s resp ec t ively . 
..... 
0 
I 
Vl 
...... 
Item 
Tas t e  panel evaluationg 
Aroma 
Tendernes s  
Juic iness 
Flavor 
Overall desirabil ity 
TABLE 8 .  (continued )
f 
Irrigat ed Pas tur e 
AF AO 
Range 
cw ARS 
Feedlo t 
PRS WS 
fAF , AO , CW, ARS , PRS , WS and GH are alfalfa-fescue , alfalfa orchardgra s s ,  crested whea tgra s s ,  
GH 
annual rye grass straw, p errenia l  rye gra ss straw, wheat straw and gras s  hay trea tments resp ec t ively . 
gScored on a scale o f  1 to 8 with 8 being mo st des irable .  
- 1 2  -
Trial 3 .  Product ion and carcass  data for fall calves are shown in 
table 9 .  Da ily gains o f  st eer s  on the IP- SB-CW treatment wer e less  
than the o ther four tr ea tment s .  To tal days on f eed wer e c onsiderably 
long er as would be exp ec t ed on an all f orage d iet . No s ignif icant 
d if f er enc es wer e detec t ed among trea tment s for carc a s s  we ight , grade 
or marbl ing scor e .  Rib eye area s of the C SM and DPW treatment s wer e 
larg e st . Fa t co lor score of the IP-SB-CW tr eatment was l es s  than the 
o t her treatment s .  
The steer s on the IP-SB-CW treatment rec eived less than . 7 5  pound s 
of barley dail y .  The steers in the o ther treatments consumed 1 0  pounds 
or mo re of grain per day . Thu s ,  the saving s in grain alone amount ed to 
9 . 2 5 pounds per day or enough to have f ini shed 1 0  mor e steer s .  By 
ut il iz ing the irr iga t ed pa sture before go ing to the f eedlo t the IP-CSM 
and the IP-DPW treatment s requ ir ed 4 0  days less to finish than the C SM 
or DPW treatment s ,  a saving s of 4 3 6  pounds o f  gra in . 
The thr ee stud ies present ed in this pap er show tha t  a sub stantial 
saving s of grain can be mad e utilizing forage f inishing sys t ems , 
part icular ly when compared to convent ional f inishing syst ems feed ing 
8 0% gra in rations . Livestock and Meat S ituation1 repor t s  that typ ica l 
Gr eat Plains cus tom f eed er s  f eed 33 00 pound s o f  gra in to 600 pound 
steer s f or s ix months . The rang e and irrigat ed pa sture sys t ems repor t ed 
in this study utilized 7 7 0  pound s of gra in to f inish 7 1 5  pound steer s .  
This is a saving s o f  253 0 pound s o f  grain over the convent ional 
f inishing system .  
Daily gains wer e greater on cr est ed wheatgra ss range a s  compared to 
irrigated pa stures for the growing st age . Returns to land , labo r ,  man­
agement and c apital wer e also great est for the rang e trea tment . 
Car ca s s  grades f ell in the high standard to good grade for all 
treatment s .  Brady ( 1 95 7 )  found that the public pr ef ers beef of U . S . D . A .  
good grade and would buy more o f  it , a s  comp ar ed to choice or prime gra des , 
if it wer e ava ilable.  Kidwell et al . ( 1 9 5 9 )  found that carcass grade 
do e s  not hav e a great dea l  of inf luenc e on taste and ac c eptanc e o f  
meat . Acord ( 1 9 7 7 )  s tated that consumer s will need t o  learn how t o  
apprecia t e  the advantag es o f  meat that carr ies r elat ively little fat and , 
ther efore,  grad es "Good" ins tea d  of "Cho ic e" . Overall desirabil ity 
o f 0 t he beef from the f eedlot trea tment s wa s greater than the rang e of 
irrigat ed pa sture treatment s but all wer e ac c eptable . Schupp et a l .  
( 1 97 6) r eviewed r e s earch r esult s from stat e exp er iment station;-evalu­
ating the acc eptability of fdrag e-f inished and limit ed grain-finished 
beef and found f orag e-f inished beef to be a cc eptable in eac h ca s e .  
1 
Livestoc k  and Meat Situa t ion , Economic Research S ervic e ,  U . S .  Department 
of Agricul ture,  LMS-2 1 7 ,  Oct ober 1 97 7 . 
5 2  
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TABLE 9 .  PRODUCTION AND CARCAS S DATA FOR FALL CALVES ,  TRIAL 3 
Item 
No . of steers 
Init ial wt . , lb . 
Daily gain ,  lb.  
Daily feed intake , lb . 
Feed/ ga in ratio 
Day s on f eed 
Carcass Charact er istics 
24 hr . carcass  wt . ,  lb.  
Carcass grade 
a 
Marbl ing scor e 
b 
Rib eye ar ea , in . 
Fat c olor 
c 
* 
S ignif icant (P<. 05) . 
a l O  = goo d ,  7 s standard . 
b4 sl ight , 3 = tra ces . 
Range d Feedlot 
IP-SB-CW CSM DPW IP-CSM 
1 0  5 5 5 
67 6 57 5 5 5 6  64 5 
1 . 4 5* 2 . 2  2 . 0  2 . 0  
1 8 . 6  1 6 . 6  1 7 . 7  1 8 . 0  
1 2 . 8  7 . 6  8 . 5  9 . 0 
252  1 9 1 1 9 9 1 33 
5 6 1  594 57 9 54 5 
9 . 7 8 . 4  1 0 . 2  9 . 4 
3 . 9  3 . 6  4 . 4  3 . 8  
9 . 0 1 0 .  5 1 0 . 6 9 . 3 
2 . 8  4 . 6  4 . 2  4 . 0  
IP-DPW 
5 
638 
1 .  9 
1 9 . 3  
1 o . 3  
148  
550 
1 0 . 0  
4 . 0  
1 0 . 2 
4 . 2  
c4 sl ig htly yel low ting e ,  3 = si ightly yellow, 4 = mod erat ely yellow . 
d lnclud es t ime from when 
they were slaught er ed . 
on crested wheatgra ss . 
steer s  were r emoved from irrigat ed pa s tur e until 
Forage is no t inc luded in intake for the 60 days 
elnc lud es t :illl.e in f e edlot af t er st eer s  start ed on trea tment . 
f IP-SB-CW, CSM, DPW, IP-CSM, IP-DPW are irr igated pastur e  to  f eed lot at  
S quaw But t e  to crested whea tgra s s  pasture,  cottons eed meal , dr ied 
pou ltry wa ste,  irr igat ed pasture to c ottonseed mea l rat ion in f eedlot 
and irrigat ed pa s ture to dr ied poultry wa st e rat ion in feed lot treat­
rr,ent management schemes r espec t ively . 
5 3  
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Conclus ions 
The steer s  in two tria l s  gained fa s t er on c rest ed whea tgra s s  range 
than their counterpart s on irrigat ed pasture dur ing the growing p eriod 
ea ch year . The rang e st eer s  cont inued to ga in at a good rate go ing into 
the finishing p eriod and through to slaught er . Cons id erabl e grain was 
s aved by f inishing on range a s  compar ed to the o ther trea tments  at 
the exp ens e  of reduc ed carca s s  qual ity and lower ed taste pref er enc e .  
Rancher s with good quality rang eland have the bas ic input s t o  grow 
and f inish cattle utilizing l es s  grain than do commer c ial f eed er s . In 
short grain supply yea r s ,  due to either human competit ion or low prod·­
uct ion , the range may be our best pro duc er of beef . 
Rangeland s ,  such a s  tho s e  west of  the Mis sour i River , can provide 
the quant it ies and qual ity of  forage to produc e a c ons ist ent supply of  
red meat us ing less  gra in . 
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Corn si lage is a very versatile and palatable feed that fits well 
into many cat tle feeding programs . Insuffi cient rainfall in s everal 
areas of the country in recent years has res ulted in many addi tional 
acres of corn being ens iled due to th e low potential grain yi eld . 
Harves ting drough t-s tri cken corn a s  s ilage results  in at leas t partial 
salvage of  the crop . However,  many farmers h ave exp ress ed concern 
about the feeding value o f  drought- damaged corn si lage and how it can 
b e  bes t incorporated into fee dlo t rations for op timal performance and 
maximal economic return . 
Corn s ilage typi cally contains a cons iderable amount of  grain . 
However,  th e amount of grain in s i lage may vary from es s entially none 
from a s eve rely drough t-s tri cken crop to as much as 50% of th e s i lage 
dry mat ter from a hi gh-y ie lding corn crop . In view of the large 
di ff erence in energy values of corn fo dder and co rn grain , th e energy 
values of si lage-bas ed rations would be expected to be influenced to  
a consi derab le degree by the proportion of  grain in the corn si lage . 
However, when th e corn plant fails to produce ears , or when grain yi eld 
is markedly reduced,  there is s ome concentration of avai lab le nutri ents 
in the s t alk and leaves . Even though much research has b een conducted 
wi th corn silage fed to  growing and finishing cattle ,  ques tions s till 
remain as to  the mos t  appropriate amount o f  addi tional corn grain to 
feed with si lage ,  espe cially wh en the s ilage contains minimal amounts 
of  grain . 
The obj ective of this s tudy was to examine the feedlot performance 
of  cattle fed whole-plant drought-st ricken corn si lag e wi th varying 
levels of added corn grain . 
Procedures 
Sixty- four y earling Herefor d-Angus s teers averaging about 550 lb . 
were purchas ed at a local sale barn for the exp eriment ini tiated on 
February 1 7 ,  1 9 7 7  at the S outh eas t Experiment Farm near B eresford.  The 
cat t le were allotted into 8 p ens o f  8 h ead each on the basis o f  shrunk 
weight obt ained after an 1 8-hour s tand without feed and wat er . 
Four treatments representing di f ferent l evels o f  added cracked corn 
were s tudied,  wi th 2 pens ass igned to each treatment . Th e 4 experi­
mental rations were as follows : 
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DEY Mat ter Bas is As Fed Basis 
Treatment Corn Silage Corn Grain Corn Silage Corn Grain 
# 1  1 00% 1 00 %  
# 2  75% 25% 88% 1 2 %  
# 3  50% 50% 72% 28% 
#4  25% 75% 46% 54% 
The corn silage was from drought-stri cken corn with an estimat ed 
grain yi eld of 4-5 bush els / acre and a silage yi eld of  3-3 . 5  tons /acr e .  
Average dry mat ter content of the silage was about 34% with an average 
p rotein content of  10 . 9 % ,  dry basis . Th e corn grain was purchas ed 
locally as needed and averaged 1 3% moisture . 
A cus tom mixed 32% crude p rotein supp lement was fed at the rat e o f  
2 lb . p e r  head dai ly throughout the trial . Th e composition of  th e 
s upplement was 18% ground corn, 6 8% s oybean meal (44% prot ein) , 7% 
di calcium phospha t e ,  2% limes tone , 5% tra ce mineral salt and a vitami n 
A ( 1 0 , 000 IU/ lb . s upp l . ) and Rumensin premix . The leve l o f  Rumens in 
in the supplement was adj us ted periodi cally in order to maintain the 
equivalent of about 30 g .  of Rumensin p er ton of air-dry feed in all 
rati ons . 
The cattle were vac cina ted for b lackleg , malignant edema and red 
nos e ( IBR) and imp lanted wi th Synovex-S at the b eginning of  the experi­
ment . 
The cattle on the 100% corn s i lage ration were full-fed si lag e from 
the beginning of  the experiment , whereas the s t eers on the other treat­
ments were gradually brought up ·to a full feed of grain and corn si lage . 
The increas e t o  full feed on the high-grain ( 75% cracked corn , dry basi s )  
rati on was accomp lished over a 10-day p eri o d .  The cat t le were f ed in 
open,  s loped concrete lots wi thout access to sh elter . The cat tle were 
w eighed at monthly intervals throughout the tria l ,  with dai ly f eed 
records kep t on each p en .  
The experiment was terminat ed for each treatment group wh en their 
average full body weights approached 1 1 50 lb . The cat t le were marketed 
on a grade and yield basis s o  that detailed carcass meas urements were 
ob taine d .  
Results 
The res ults of the trial are pres ented in Tab le 1 .  Average final 
shrunk body weights were 1082 , 1 1 1 3 ,  1 1 40 and 1 106 lb . for the cattle 
fed 100 , 75,  50 and 25% , respectively , of  their r�tion dry mat t er as 
drought-stri cken corn silage . P ercent shrink r es ulting from an 1 8-hour 
stand without feed and water tended to be greater on th e high-s ilage 
rations . 
As expected, catt le on th e all-s ilage ration required the longest 
time on f eed ( 2 86 days ) ,  whi le the high-grain fed steers t ook th e leas t 
time ( 2 08 days ) . The overall dai ly gains (based on sh runk initial and 
final body weigh ts )  of  the 4 experimental treatments were 1 . 9 4 ,  2 . 24 ,  
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2 . 5 7 ,  and 2 . 76 lb . for the 100 , 7 5 ,  50 and 25%  corn silage rations , 
respec tively . Th e daily gains a chieved by the high-si lage f ed s teers 
tended to fall o f f  more sharp ly than that o f  thei r high-grain fed 
count erparts as the cat t le approached finished weights .  This ob serv­
ation appeared to be related in part to the errati c late fall climatic 
condit ions to whi ch only the high-silage fed s teers were expos ed . Th e 
cattle were somewhat overfinished at s laughter,  as can b e  obs erved 
from the tabulated carcas s data . Th e nutritional impact of carrying 
cat tle too long is a s ub s t antially increas ed maintenanc e energy require­
ment along wi th exces sive fat deposit ion ,  thereby res ulting in depressed 
terminal performance .  For examp le , th e average dai ly gains (bas ed on 
fi lled feedlot wei ghts ) achi eve d on the exp erimental rati ons up to 
mean body weights of 1025-1050 lb . were 2 . 30 ,  2 . 46 ,  2 . 7 8  and 2 . 9 9  lb . 
for the 100 ,  7 5 ,  50 and 25% corn silage rati ons , respectively . 
The average daily feed cons umption results are also shown in Tab le 
1 .  Based on thes e data , the average dry mat t er intakes of  th e 4 sets 
of s t eers were 1 9 . 5 4 ,  20 . 9 6 ,  2 2 . 1 2 and 20 . 9 3  lb . for the 100% through 
25% corn si lag e rations , respect ively . The amount of  feed required per 
100 lb . gain is als o pres ented in the tab le .  Using data of this typ e ,  
one can calculate th e feed c os ts per 100 lb . gain b as ed on any given 
s et of feed pri ces . For examp l e ,  if we value drought-s tri cken corn 
si lage at $ 1 5 / ton ,  #2 corn at $ 2 . 00/b ushel and the 32% prot ein supp le­
ment at $ 1 50/ ton, including handling and process ing , then the feed cos ts 
per 100 lb . gain of these cattle would have b een $ 2 8 . 5 1 ,  $ 30 . 0 3 ,  $ 3 1 . 2 1 
and $ 30 . 6 2 for the 100 ,  75 , 50 and 25% corn si lag e rations , respectively . 
Th e carcass results are shown at the bottom of the tab le .  Dress ing 
percent (warm carcass weight / final filled wei ght x 100)  de creas ed with 
in creasing levels of corn s i lage in th e ration a res ult primarily 
at trib utable to the greater gut fi ll as sociated with inc reasing amounts 
of  roughage in the ration . Level of  corn si lage feeding app eared to 
have little influence on c arcas s fat thi cknes s ,  rib- eye area , quality or 
yield grade independent of  carcas s wei ght differences . The cattle on 
all rations gra ded an average of low choi ce or hi gher . Carcass maturi ty , 
fi rmnes s ,  rib -eye co lo r ,  % ki dney fat and the incidence o f  liver abs ces s es 
were not si gni ficantly related to the level of  corn si lage feeding . 
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Tab le 1 .  Utilization of  Drought-S tricken Corn as Silage 
Percent Corn S ilag e in th e Rati on 
100% 75% 50% 
No . Animals 16  16  16  
Days on Feed 2 86 260 238 
Ini tial Shrunk wt . ,  lb . 5 2 7  529 529  
Final Shrunk wt . ,  lb . 1082 1 1 1 3  1 1 40 
Avg . Dai ly Gain , lb . 1 . 9 4  2 . 2 4  2 . 5 7  
Avg . Daily Ra ti on ,  lb . 
Corn Silage 5 3 . 7 42 . 7  30 . 4  
Corn Grain 5 . 8  1 1 . 8 
Supp lement 2 . 0  2 . 0  2 . 0  
Feed/ 1 00 lb . Gain , lb . :  
Corn Silage 2 7 7 1  1 900 1 1 86 
C orn Grain 2 5 7  46 1 
Supplement 1 0 3  88 7 8  
Carcass Wt . , lb . 6 4 5  6 8 9  7 1 8  
Dres sing P ercent 
b 5 8 . 1 59 . 7 6 1 . 6  
Fat Thicknes s ,  in . 0 . 6 7  o .  82 0 . 82 
Rib Eye Area , sq . in . 1 1 . 20 1 1 . 35 1 1 . 88 
Yield Grade 3 . 6 3  4 . 2 1 4 . 1 8 
Quality Grade c 1 9 . 2  20 . 2  2 0 . 8  
Dry Mat ter 
a 
25% 
16  
208 
5 30 
1 1 06 
2 .  76 
1 4 . 4  
16 . 5  
2 . 0 
524  
596 
72 
7 19 
6 3 . 0  
0 . 85 
12 . 2 5 
4 . 1 2 
1 9 . 7 
aBalance o f  rat ion composed o f  cracked corn ,  p lus 2 lb /head/day of  
s upplement . 
bMeas ured over rib eye between 1 2  and 1 3th rib . 
c 
1 9=Low Choi c e ;  20=Avg . Choi ce . 
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Summary and Conclusions 
S ixty-four y earling bla ck-baldy s t eers ( 1 6 per trea tment ) were fed 
four rati ons cons is ting of 100 , 7 5 , 50 and 25% corn silage ( dry matt er 
basis ) with the b alance of  th e ration b eing made up of  cracked corn , 
in order to examine the feedlot performance o f  cattle fed drought­
damaged corn si lage supplemented with vari ous levels of adde d grain . All 
cat t le re ceived 2 lb . o f  a 32% p rotein meal p er h ead daily in order to 
p rovide supplemental p rotein, minerals , vitamin A and Rumens in . 
Res ults of this experiment illus trate that good p erformance can be 
ob tained by f eeding drought-s t res s ed corn si lage to growing and finishing 
cat tle . Average daily gain rang ed from 1 . 94 lb . on the all corn s i lage 
ration t o  2 . 76 lb . on the hi ghest grain ration . B ased upon this experi­
ment and other s tudi es conducted at this station and elsewh ere,  the 
f eeding value of  drought-s tricken corn si lage will usually b e  within 
7 5-95% of normal corn si lage , depending upon the length , timing and 
s everity of  drought damage .  This indi cat es that while drought-stress ed 
corn silage is low iµ grain content,  a higher than normal amount of 
avai lable energy must be present in the s t alks and leaves in order to 
support the level of  performance ob s erved . Thus , the major impact of 
drought condi tions on the ensiled corn crop is that of  reduced tonnage 
p er a cre and increas ed harves ting cos ts p er t on rather than on a mark­
edly decreas ed feeding value . 
Carcass measurements revealed li ttle influence o f  level o f  added 
grain in th e rati on on carcas s characteris ti cs when di f ferences in car­
cas s weight were taken into account . 
This experiment indicat es that drought- damaged corn si lage will 
likely b e  higher in crude pro tein than norma l . The crude protein con­
tent o f  the corn s i lage averaged 1 0 . 9 %  ( dry b asis ) in this trial,  as 
comp ared with 8 . 0- 8 . 5% connnonly found in normal corn s ilage . B ecaus e 
of  this , farmers are advi s ed t o  have their corn silage analyz ed for 
protein so that rations can be properly formulated with only the minimum 
protein supplementation necess ary . 
This study demons trates that drought-s tricken corn silage can b e  
effe ctively utilized in f eedlot rations a s  a means of  salvaging a 
p oor corn grain crop while at the same time p ermit ting more comp lete 
uti lization of  the forage and grain from an acre of  corn . 
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Ag Experi ment Stat ion 
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Introduction 
Fly control is a problem to all cattlemen during the summer months . 
The irritation of flies has b een shown t o  c ause decreas ed weight gains and 
loss in milk p roduction . Cat tlemen are continually looking for e conomical 
and effective means of controlling f lies under various management systems . 
Among the mor e  recently developed f ly control possibilities has been an 
insecticide dust-impregnated ear tag . The idea was developed for control 
of ear t icks in Texa s .  The tags are white , about 2 by 2 1 / 2  inches in size 
and about the same weight as a standard , p lastic t ag commonly used for 
identifying cattle . They are applied with a standard Allflex p lier s .  
Rabon ( 2-chloro- 1- ( 2 , 4 , 5-trichlorophenyl) )  vinyl dimethyl phosphate ( 1 3 . 7 % 
w/w) i s  imp regnated in the p lastic ear tag in such a way that the tag 
cont inually "dust s "  the animal as it moves its head . Marking paint on the 
t ags lasted up to 5 months in these s tudies . 
Experiment With Yearling Heifers Fed Grain on Pa sture 
The heif ers were treated on June 8,  1 9 7 8 ,  and turned into alfalfa­
brome-intermediate wheat grass pastures near Brooking s .  The pretreatment 
f ly count was less than 1 0  f lies P. er head . The ear-tagged heifers ( treated) 
were balanced as to  pasture treatment with an equal number of untreated 
controls . Fly coun t s  were recorded at intervals up to  86 days and the 
weight gains on pasture s are shown f or 1 3 3  days . Table 1 shows the results 
of horn fly counts in number of f lies per s ide and table 2 shows the weight 
gain compari sons . 
Tab le 1 .  Horn Fly Counts 
( 4 0  year ling heif ers per group ) 
Days Control App arent 
Dat e of post- Rabon (no control 
count treatment ear tag treatment)  (%)  
6- 20-78 1 2  < 10 75 >86  
6-29- 78 2 1  < 10 75 >86  
7-25- 78 47  < 10 200 > 95 
8- 1 - 7 8  5 3  < 1 0 150  > 9 3  
8- 1 7 - 7 8  7 0  < 10 1 7 0  > 9L1 
9- 2-78 86 < 10 2 1 0  > 9 5  
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Table 2 .  Summer Weight Gains 
No . animals 
Filled wt . June 7 ,  lb . 
Filled wt . Aug . 2 ,  lb . 
Avg daily gain , lb . 
( 6 / 7  t o  8 / 2 , 5 6  days ) 
Filled wt . Sep t .  5 ,  lb . 
Avg daily gain , lb . 
( 8 / 2  t o  9 / 5 , 3 4  days ) 
Avg daily gain t o  date , lb . 
( 6 / 7  t o  9 / 5 , 9 0  days)  
Shrunk wt . Oct . 1 9 ,  lb . 
Avg daily gain last period,  lb . 
( 9 / 5  to 1 0/ 1 9 ,  44 days)  
Avg daily gain t o  date , lb . 
( 6 / 7  to  1 0/ 1 9 ,  1 3 3  days) 
Rabon 
ear t ag 
40 
5 8 1  
6 7 3  
1 . 6 1 
7 2 3  
1 . 5 2 
1 . 58 
755 
. 73 
1 . 48 
Control 
(no 
treatment ) 
40  
586  
6 6 7  
1 . 44 
7 1 6  
1 . 45 
1 . 45 
760 
1 . 00 
1 . 50 
Rabon insecticide-impregnated ear t ags showed an apparent 86 t o  95% 
reduct ion in horn flies over the untreated controls f or 86 days beginning 
on June 7 ,  1 97 8 . Fly counts after September 2 are not reported as they 
were extremely var iable due to cool weather . Accurat e f ly count s are 
dif ficult to obtain . Binocular s were used at close range . Wind and 
temp erature greatly affect counts . Not e  the high numbers for the controls 
on July 25 and then another build-up about September 2 .  These highs are 
generally preceded by a few weeks of hot and humid weather.  
Pasture weight gains for  the treated heifers showed a gain of . 1 7 lb . 
daily over the untreated controls for the first 5 6  days or 1 0  lb . per 
head . The treated heifers held a 1 2  lb . advantage for the f irst 9 0  days . 
The untreated heifers gained . 2 7 lb . p er day more during the last 44 days 
of  the p asture s eason , result ing in s imilar gains during the 1 33-day 
experiment for treated and control heif ers . This comp ensatory gain occurred 
from Sep tember 5 to  Oct ober 19 or after the heavy f ly numbers that irritate 
cattle . The Rabon-impregnanted ear tag had no apparent ef fect on control 
of face f lies . Some sore ear s  were observed but not cons idered a probl em .  
Marking ink numbers p u t  o n  t h e  tags were readable after 5 months . No tags 
were lost during the study . 
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Summary 
Impressive horn f ly control was obtained from Rabon dust-impregnated 
ear tags , reducing f ly numbers from 86 to 95% in comp arison to untreated 
controls over an 86-day p eriod starting June 7 ,  1 9 7 8 . The treated heifers 
had outgained their untreated controls by 12 lb . p er animal or . 1 3 lb . p er 
day at 9 0  days following the June 7 treatment . The untreated heifers 
caught up in weight gain , however , during the last 44 days or after the 
maj or f ly annoyance had passed . 
Experiment With Yearling He ifers Under Range Cond it ions 
On June 2 ,  1978 , 56 head of Heref ord heifers on the Mark Kef fe ler 
ranch located about 20 miles east of Sturgis in western South Dakot� were 
ear tagged . The tags were put in the ears with the standard p lier tool . 
Excess hair wa s trinnned out of the ear and the tool was dipped in alcohol 
between each use . Fly counts on the day of treatment averaged 80 f lies per 
animal . The heifers were p astured in adj acen t  p asture s ,  but the p astures 
were large . The untreated animals (52  head ) were grazed in a 64 0-acre 
pasture . The s ing le ear tagged group ( 2 7  head) were in a 320-acre pasture 
and the double ear tagged heif ers ( 2 8  head ) in a pas ture of s imilar s ize . 
Subsequent fly count s were made at close range from a p ickup truck us ing 
binocular s . An attempt was made to count the s ame 1 0  animals in each 
treatment group at each count , and the counts are reported a s  f lies p er 
s ide . Table 1 shows count dates  and f ly number comp ari sons . 
Tab le 1 .  Horn Fly Counts--Keffeler Ranch 
Days Control App arent 
Count post- Sing le Double �o 
date treatment tag tag treatment)  
6- 18-78 1 6  < 1 0 < 1 0 42 
7- 5-78 33 < 5 < 5 47 
7-3 1-78 59  < 1 2 < 12 200 
8- 6-78 65 1 2a 1 2a 1 5 4  
8-21-78 80 9a 9 a 1 02 
9- 9- 7 8  9 9  75a 75a 300 
a S ingle and double e ar t agged group s  mixed together . 
b Cons idered inade quat e for f ly control treatment . 
Sunnnary 
control 
(%)  
>75  
> 89 
> 94 
> 9 2  
> 9 1  
75b 
The ear tag treatment succes sfully reduced horn f ly numbers in this 
s t udy to a satisf actory degree for about 90 days . Horn f ly count reduct ions 
var ied from 75 to 94% when compared with untreated animal count s f rom June 2 
through September 9 .  For the f ir st 5 9  days of this study bef ore the two 
treated group s were mixed , there were no notice able f ly number dif ferences 
between one or two tags p er animal . Some inf ected ears were obs erved due 
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to the tags but no more than from conventional marking tags according to 
the herd ' s owner . The few face f lies obs erved on this ranch showed no 
dif f erences between treated and control animals . 
Exp eriment With Stock Cows Under Range Condit ions 
S ixty-three Angus cows were double-tag treated on the Greg Weber ranch 
in west- central South Dakota on July 1 ,  1 9 7 8 .  A ne ighboring herd of heif ers 
located about 1 1 /2 miles from the treated herd was used as the untreated 
control .  Pretreatment horn fly count s were 250 f lies per s ide on the tes t  
cows . An at temp t was made to count the same 1 0  animals in each herd each 
t ime . The horn fly count s repor ted are flies per s ide of each animal . Fly 
counts  were made at close range from a pickup truck using binoculars . 
Table 1 .  Horn Fly Count s Per Side 
Days App arent 
Count po st- Ear tag Controls control 
date treatment treated (untreated) (%)  
7- 5-78 4 1 0  1 1 6 9 1  
8- 7-78 33 3 . 5  1 15 9 7  
8-20- 78 46  6 . 5  60  8 9  
9 - 8-78 65 < 15 > 200 > 9 2  
Summary and Re sults 
Horn f ly control was very good over the 65-day obs ervat ion period . 
Control var ied from 8 9  to  9 7 %  when comp ared to  the untreated animals . The 
rancher liked the method of treatment for horn f lies and was satisfied with 
it . Of the 62 animals treated only two t ags were lo st and 1 2  tags resulted 
in slight inf ect ions . Marking ink numbers on the tags were easily readable 
but somewhat faded . These obs ervations were made on October 25 , about 4 
months after treatment . 
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WEED CRO PS FOR SILAGE 
L.B .  Em b ry and L. F. Bush 
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At time s s eedings of small grains , gras ses and legume s  become heavily 
infested with weeds because of inadequate cultural practices or weather 
condit ions favor ing growth of various weeds more than the seeded crop . 
Under such condit ions , the weed crop may of fer some potent ial feed for 
cattle and sheep if cut at the proper stage f rom the standpoint of weed 
cont rol and the mo st potential as a possible f eed source . Numerous 
quest ions have been asked in p ast years as to the feeding value of crops 
where weeds make up a maj or portion of  the total forage . Ques tions are 
also raised as to harve st ing and storage methods and how such potent ial 
feedstuf f s  might be used to the greatest advantage in rat ions for cattle 
and sheep . 
Limited reported data are available b ecause management practices ar e 
aimed at minimiz ing weed problems and quantities for experimental use are 
not frequently available . Also , spe cies c omposition is var iable making it 
dif ficult to  have a feedstuf f unif orm enough in composition to des cribe and 
evaluate . Even with these limitations , feeding exp eriments with forage 
containing lar ge amounts of var ious weeds c an s erve as a basis for recom­
mended use . 
Procedures 
Both cattle and sheep were used in the experiment to evaluate a weed 
crop for low-mo is ture s ilage (haylage) . Oat haylage harvested near the 
s ame time was us ed for comparative purposes . 
De s cript ion � Forage s 
A 25-acre field was s ee ded to oats at 1 bushel per acre as a nurse 
crop for alfalfa in the spring of 1 9 7 7 . There appeared to be a good s t and 
of oats and growth was progressing at a normal rate in the spr ing . About 
the middle of June , approximately 7 inches of rainf all was receive d in 
1 week. Shor tly thereaf ter , a thick crop of weeds began to grow rapidly . 
Lambsquarters ,  kochia , p igeon grass and Rus s ian thistle made up the maj or 
portions of the weed s .  
,. 
At t ime of windrowing on July 1 1 ,  there was a thick stand of wee ds 
with many being 4 to 5 feet in height . Es t imated percentages of  weight 
from visual appr aisal were 40% lambsquar ters , 30% kochia ,  5% Rus sian 
thistle , 5% pigeon grass and 20% oats . There was cons iderable variation in 
various areas of the f ield . Seeds were beginning to form for lambsquarters 
and kochia , hard dough stage for p igeon grass and hard dough to mature for 
oat s .  
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The f orage wa s chopped on July 1 4 .  A long drying time was c onsidered 
needed because of the heavy growth . Favorable drying weather and the 
fluffy nature of the windrows resulted in faster drying than expected . Dry 
mat ter of s amples taken from the chopped f orage averaged 7 2 . 82 % .  
The heavy windrows o f  coarse weeds pre s ented problems in chopping . 
Windrows were divided with a s ide-delivery rake to facilitate chopping . 
Because of the dry nature of the f orage , water was added a s  the f orage 
was blown int o  a concrete stave s ilo using a 4/8-inch garden ho s e  and full 
pres sure from a 1-inch hydrant . Yield of dry forage a s  harvested from the 
25 acres was approximately 100 tons . 
Forage used for compar ison of the feeding value of the weed crop was 
oats harvested as haylage and stored in a Harvestore s ilo . This forage was 
stored at 52 . 36% dry mat ter . The oat f orage yield was about 2 ton of dry 
matter per acre with a grain yield estimated at 25 bushels per acre . There 
was considerable var iat ion in grain maturity because of dry soil c ondit ions 
in the spr ing , resulting in cons iderable variat ion in emergence of plants , 
and from hail damage . 
Animals and Rations 
Twenty-f our steers were allotted into four pens of s ix each f or the 
study with cat tle . The weed haylage was fed to the cat t le in two pens and 
the oat haylage to those in the other two pens . Each forage was fed to  
appetite with free access to a c alc ium-phosphorus supplement and trace 
mineral salt . The cattle experiment was terminated after 7 7  days . 
Eighty lambs ( 3 2  wethers , 32 ewes and 1 6  rams ) were allotted into ten 
pens of eight each ( 4  ewes and 4 wethers or 8 rams per pen) on basis of 
weight . The weed haylage was fed to lambs in f ive pens and oat haylage to 
tho s e  in the other f ive pens . 
In the lamb experiment ,  the forage portion was limited rather than 
feeding as the only feed with minerals as in the cattle experiment . Rolled 
corn grain was fed at 2 lb . per head daily with each kind of forage then 
b eing of fered to appet ite . This provided a compar ison of forage consump­
tion when grain formed a large portion of the rat ion . A calcium-phosphorus 
supplement and trace mineral salt were provided on a free-cho ice basis . 
The lamb exp eriment was terminated af ter 72 days . 
Re sult s 
S amp les of each forage were taken at approxima tely weekly intervals 
during the experiments . Average dry mat ter was 65 . 88 (water added during 
filling the s ilo) and 49 . 50% , respectively , for the weed and oat haylages . 
Cattle Exper iment 
Results  of the cattle exp eriment are shown in table 1 .  Rate of gain 
was . 69 lb . daily for cat t le fed weeds in comparison to 1 . 38 lb . for those 
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fed oat haylage . Feed intake was higher for the oat haylage , but it had 
less dry mat ter . On a dry basis , daily feed intake was 1 lb . more for 
steers fed the weed haylage . 'I'herefor e ,  differences in perf ormance would 
be from les s ef ficient utiliz ation of the weeds  s ince palatability did not 
appear to be a problem. 
On bas is of f eed ef ficiency , the weeds had only 47% (dry basis ) the 
value of the oat haylage . 
Lamb Experiment 
Results of the lamb experiment are shown in t able 2 .  Rolled corn 
grain was fed at 2 lb . p er head daily after increas ing to this level 
during the fir st few days of the experiment .  Each f orage was fed t o  
appet ite . 
Lamb gain s  were essentially the same f or the weed and oat haylages 
under the condit ions of feeding . Dry matter intake was slightly higher for 
the weeds , indicating no problem of  p alatab ility when fed with the corn . 
Corn per unit of gain was about the same f or the two group s  of lambs 
s ince weight gains were s imilar and each group was fed the same level of 
grain . Forage requirements (dry bas is ) were slight ly higher for the weeds 
than for oat haylage . In this case the weeds had 80% ( dry basis ) the value 
of the oat hayl age . 
Summary and Connnents 
Steers fed haylage forage made f rom a crop of  weeds (p redominantly 
lambsquarters and kochia) gained considerably less than s teers fed oat 
haylage . The oat haylage had a low amount of  light weight grain ( about 20%  
of  forage dry matter and a test  weight o f  2 6  lb . p er bushel) . The gain 
when feeding oat haylage was low in compar ison to that obtained in other 
trials with high quality oat forage . Feed intake (dry basis ) indicated 
that p alatab ility was not a problem. On basis of  feed effic iency (dry 
basis ) , the weed haylage had a value of only 4 7 %  that of the oat haylage 
when either compr i sed the total ration with supplemental minerals . 
When fed to f at tening lambs with corn grain (about 60% of  the ration) , 
daily gain was about the same f or the weed and oat haylages . Lambs fed the 
weed haylage consumed more forage dry matte r .  Feed requirement as corn was 
about equal for the two group s .  Forage dry matter requirements were higher 
for the weed haylage . In this comp arison , the weed haylage had a value 
about 80% that of the oat haylage . 
While no comp arisons were made of weeds as dry or wet forage in the 
experiment , the nature of such p lants would indicate the s ilage route for 
best feed consump t ion and minimum was t e .  Considerable variation would be 
expected in f eeding value depending upon kind and amount of weeds and s tage 
of maturity when harvested . 
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Such off-quality feedstuf fs generally have more value when forming a 
p art rather than the maj or portion of  rations . This is indicated in these 
exp eriment s .  Pos sible dif ferences between sheep and cattle cannot be 
i gnored . Sheep may make bet ter use of  such feedstuf fs than c attle . 
However , sheep have appeared to be a good experimental animal in evaluating 
forage cr op s for ruminants .  
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Table 1 .  Weed Haylage vs Oat Haylage f or Growing Cattle 
( Sep tember 9 to Novemb er 2 3 ,  1 9 7 7-- 7 7  days)  
Weed Oat 
I tem haylage haylage 
Number steer s  1 2  1 2  
Avg init . shrunk wt . ,  lb . 6 7 3  6 7 6  
Avg final shrunk wt . ,  lb . 726  782  
Avg daily gain , lb . . 69 1 . 38 
Avg daily forage intake , lb . 
As fed 25 . 1  3 1 . 4  
Dry basis 1 6 . 5  1 5 . 5  
Feed/ 1 00 lb . gain , lb . 
As fed 3638 2 2 75 
Dry basis 2 3 9 7  1 1 2 6  
Table 2 .  Weed Haylage � Oat Haylage f or Finishing Lambs 
( Sept ember 8 t o  November 1 9 ,  1 9 77-- 7 2  day s )  
Weed Oat 
Item haylage haylage 
Number lamb s 3 9a 40 
Avg init . wt . , lb . 86 . 6  87 . 0  
Avg final wt . ' lb . 1 1 6 .  8 1 1 7 . 4  
Avg daily gain , lb . . 42 1  . 42 2  
Avg daily feed , lb . 
As fed 
Corn grain 1 . 94 1 .  94 
Forage 1 .  7 9  1 . 9 2  
Dry bas is 
Corn grain 1 . 68 1 .  6 8  
Forage 1 . 1 8 . 95 
Feed/lb . gain ,  lb . 
As fed 
Corn 4 6 1  460 
Forage 4 25 455 
Dry basis 
Corn 3 9 9  3 9 8  
Forage 280 225 
a One death los s  during f irst month of  experiments . Result s 
are f or the 3 9  head . 
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